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The main research subject of this dissertation is Open Source Software (OSS). It is 
an industry-driven case study aiming to understand OSS business in international 
context. As the purpose of this dissertation is to better understand OSS business in 
international context generally, it includes discussions concerning aspects of strate-
gies, opportunities and challenges of OSS firms. These firms face unique challenges 
in business models, strategies and international activities. Therefore, rather than cre-
ating a single framework for internationalization of OSS firms per se, it is better to 
have a holistic understanding about the business of OSS firms in international con-
text. This dissertation builds up on earlier research on internationalization theories, 
culture’s influence on technology adoption and strategies against (software) piracy. 
This dissertation consists of an introductory section and five individually published 
research articles. The contribution of this dissertation may be applicable only in the 
software business, nevertheless the contribution relates to earlier research. First, the 
research findings add to our understanding about culture’s influence on technology 
adoption. Second, this research enlightens our understanding of OSS firms’ interna-
tional activities and provides a new addition to the internationalization theories in 
the form of industry-specific findings. Third, the results help us to explain the differ-
ence between profiting from innovation of OSS firms and profiting from innovation 
of proprietary firms and, fourth, this research suggests a new ‘permissive’ anti-piracy 
strategy that does not belong to either deterrent or preventive strategies against pi-
racy. The developed framework does not explain the internationalization process 
of OSS firms per se, as the traditional internationalization theories do, instead we 
try to understand the business of OSS firms in the international context holistically. 
Thus this helps to explain their activities regardless of their focus on international 
or domestic business. This dissertation owes a lot to abductive logic as a scientific 
approach. The research topic is approached from a case study point-of-view. Both 
quantitative and qualitative methods were used in this research.
Keywords: Business innovation; Internationalization; open source software; OSS; 
Piracy; Small and Medium-sized enterprises;
ABSTRAKTI
Tämän tutkimuksen kohteena on avoimen lähdekoodin ohjelmisto (OSS). Tutkimus 
on toimialalähtöinen tapaustutkimus, jonka pyrkimyksenä on ymmärtää OSS yri-
tysten liiketoimintaa kansainvälisessä viitekehyksessä yleisesti. Tästä syystä tut-
kimus sisältää keskustelua OSS yritysten strategioista, mahdollisuuksista ja haas-
teista. OSS yritykset törmäävät ainutlaatuisiin haasteisiin liiketoimintamalleissaan, 
strategioissaan ja kansainvälisissä toimissaan. Tästä johtuen on parempi yrittää 
ymmärtää OSS yritysten liiketoimintaa kansainvälisessä viitekehyksessä kokonais-
valtaisesti, kuin yrittää luoda yksi pelkästään kansainvälistymistä kuvaava malli. 
Tutkimus rakentuu aiempien tutkimusten varaan, jotka käsittelevät kansainvälisty-
misteorioita, kultturin vaikutusta teknologian omaksumiseen ja (ohjelmisto-) pira-
tismin vastaisia strategioita. Tämä väitöskirja koostuu yhteenveto-osasta ja viidestä 
erillisestä julkaistusta artikkelista. Artikkeleiden aiheet liittyvät toisiinsa ja yhdessä 
vastaavat väitöskirjan tutkimuskysymyksiin. Väitöskirjan kontribuutio saattaa olla 
sovellettavissa vain ohjelmistoliiketoiminnassa, mutta silti kontribuutio liittyy aiem-
piin tutkimuksiin monella osa-alueella. Ensinnäkin, tutkimustulokset lisäävät tietoa 
kulttuurin vaikutuksesta teknologian omaksumiseen. Toiseksi, tämä tutkimus tuo 
lisävaloa OSS yritysten kansainvälisiin toimintoihin ja siten rikastaa kansainvälis-
tymiseen liittyviä teorioita toimialakohtaisilla tutkimustuloksilla. Kolmanneksi, 
tulokset auttavat selittämään innovaatioista saatavien tuottojen eroja avointen ja sul-
jettujen teknologioiden yritysten välillä. Neljänneksi, tämä tutkimus ehdottaa pelot-
teluun ja ennaltaehkäisyyn perustuvien strategioiden rinnalle uutta ‘sallivaa’ pira-
tismin vastaista strategiaa. Tutkimuksen tuloksena luotu malli ei pyri selittämään 
OSS yrityksen kansainvälistymisprosessia sinällään (kuten perinteiset kansainvä-
listymisteoriat pyrkivät tekemään yleisesti ottaen), vaan mallilla pyritään ymmärtä-
mään OSS yritysten toimintoja kansainvälisessä viitekehyksessä kokonaisvaltaises-
ti. Tutkimustulosten avulla voimme pyrkiä ymmärtämään paremmin OSS yritysten 
toimintoja huolimatta siitä keskittyykö yritys kansainvälisiin vai kotimarkkinoihin. 
Abduktiivinen logiikka on ollut avainasemassa tutkimusta tehtäessä ja tutkimusai-
hetta lähestyttiin tapaustutkimuksen näkökulmasta. Tutkimuksessa käytettiin sekä 
kvalitatiivisia että kvantitatiivisia menetelmiä.
Asiasanat: liiketoimintainnovaatio; kansainvälistyminen; avoimenlähdekoodin oh-
jelmisto; OSS; piratismi; pienet ja keskisuuret yritykset;
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1 Introduction
The main research subject of this dissertation is Open Source Software (OSS). OSS 
is challenging the hefty margins which some proprietary software firms are accus-
tomed to (Murphy, 2004), and OSS has become an important economic and cultural 
phenomenon (von Krogh, 2003). Keeping in mind the impact of OSS on the software 
industry, we should research the appropriateness of traditional business models that 
have relied on proprietary software (or closed source software). Generally speaking, 
the software sector shares characteristics of the high-tech and service sectors (Bell, 
1995) and high degree of innovation (Li, 1999). 
A turning point in the history of open source software came with the problems of 
new printer software - Richard Stallman could not accept nondisclosure agreements 
required for printer software, resulting in his quest for free software (Williams, 2002). 
Subsequently he started the Gnu project in 1984, which aimed to provide free soft-
ware for everyone (DiBona et al. 1999). Free Software Foundation (overseeing the Gnu 
project) is driven by moral and ethical principles, whereas the Open Source Software 
movement is driven by the technical and economical merits of OSS (Hicks et al., 2005). 
In this dissertation, the term OSS instead of a more strict term, Free Software, is used, 
as OSS also includes Free Software licenses (e.g. see Open Source Initiative1 for OSS 
licenses). OSS products can be freely copied, distributed or even modified and they 
are downloadable from the Internet (Krishnamurthy, 2003). Thus anyone, includ-
ing foreign parties, can usually download the software free of charge. A traditional 
technology exporter, on the other hand, can decide whether or not to export their 
products (Chen and Sun, 2000). Arguably, the lack of control (of the software product) 
in OSS creates a significant difference between OSS and proprietary software firms in 
their international business. Therefore, it is important to research the OSS business 
from the general strategy as well as the international point of view. In many cases, 
OSS firms belong to global product development networks (Krishnamurthy, 2003).
This dissertation is an industry-driven case study, which aims to understand OSS 
business in international context. The phenomenon under investigation here is OSS 
business. As this is a case study, I wanted to know as much as possible of the sub-
ject studied , thus several sub-elements of OSS business are studied in more detail. 
Abductive logic as a scientific approach has greatly contributed to the result of this 
dissertation. Theoretical understanding was gathered through scientific journal arti-
cles and books, and industry-specific knowledge was deepened through magazines 
and news articles from various technology-oriented sources.
1  http://www.opensource.org, accessed 27.09.2009
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1.1 BACKgRouNd
The high-tech sector is an interesting subject to research: the development of new 
products requires significant R&D investments (e.g. Bell, 1997), but the products have 
short life-cycles (e.g. Bell, 1997; Li, 1999; Bruno, 1989). This often prompts fast inter-
national operations, as firms cannot afford to target domestic markets before foreign 
ones (Seringhaus, 1993) and consider R&D payback time meanwhile (e.g. Li et al., 
2003; Francis and Collins-Dodd 2000). Moreover, competing products are often very 
similar (Ward et al., 1999). As a result, technology itself does not provide any long-
term competitive advantage (Seringhaus, 1993). Use of OSS firms can lower develop-
ment (Krishnamurthy, 2003) and maintenance costs (Hawkins, 2004) and allow the 
firm to concentrate on other business issues, services for example. Services are often 
seen as more lucrative than software sales alone (Jesiek, 2003).
The literature concerning international business of software firms is accumulat-
ing, but a significant gap concerning OSS firms is being left unfilled. This is striking, 
as it is widely acknowledged that OSS is a global movement (e.g. Krishnamurthy, 
2003), and the development of OSS is conducted through international communi-
ties of developers (e.g. Hars and Ou, 2002; Castelluccio, 2000). Where and how do 
the international business activities of OSS firms in the international community fit 
in? To understand OSS firms’ international endeavors, a number of aspects of the 
focal subject is taken into account to understand as much as possible of OSS firms in 
international context. Literature on internationalization in general and on software 
(or knowledge-based) firms provide base for this research. However, current stud-
ies related to internationalization of software firms do not account for differences 
among various types of software firms (Ojala and Tyrväinen, 2006) though several 
studies have acknowledged that the product (e.g. Burgel and Murray, 2000; Jones, 
1999; Madsen and Servais, 1997; Moen et al. 2004), requirements for customer sup-
port (Burgel and Murray, 2000), customization of a product (McNaughton, 1996), and 
the nature of business (Jones, 1999) influence the internationalization of knowledge-
intensive firms. Thus, for example, suitability of incremental models of internation-
alization for firms in under-researched sectors has been questioned (Fillis, 2001). OSS 
firms are a type of firms that has been neglected in the international context in the 
software sector.
Concerning international business as a whole, cultural aspects are also taken into 
account in this dissertation. Culture as well as economic and political conditions, 
among other things, may prevent firms from entering a specific market, or a firm 
may have to make modifications for their offering when targeting these markets (Bell, 
1997). Some of the driving forces behind the OSS movement/community are related to 
culture, at least the values of OSS suggest so. For example, motivational factors of two 
different non-proprietary software advocate groups relate to such differences - Free 
Software Foundation (or FSF) is driven by moral and ethical principles, whereas tech-
nical and economical merits of OSS motivate the OSS movement (Hicks et al., 2005). 
Furthermore, several researchers have pointed out that characteristics of culture in-
fluence the adoption of technology (e.g. Erumban and Jong, 2006; van Everdingen and 
Waarts, 2003; Mante-Meijer and Ling, 2001; Png et al., 2001; Slowikowski and Jarratt, 
1997). Naturally, we have reasons to believe that culture influences the popularity of 
13
OSS across market areas as well. Thus it becomes an important factor when research-
ing OSS firms in international context. 
In addition to culture, many other internationalization challenges have been stud-
ied in the internationalization literature. In software industry, piracy is the most 
significant threat regardless of the market area (domestic or international). Why is 
that so? Simply because it is estimated that more than 90 per cent of software in a 
number of countries are pirated, and 43 per cent of software are pirated globally (BSA, 
2010). In some countries the situation has got better: for example, in China, piracy has 
dropped from 92 per cent (BSA, 2004) to 79 per cent (BSA, 2010). However, worldwide 
piracy has gotten worse, increasing from 36 per cent (BSA, 2004) to 43 per cent (BSA, 
2010). Needless to say, opportunities to sell software in some markets are limited, 
thus alternative business strategies should be sought after. Preventing piracy may not 
require copy protection, instead a change in the business models might be needed as 
has happened, to some extent, in the music industry already (e.g. see Crampton, 2003). 
For example, Prince’s2 CD was provided for free as an accompaniment to a newspaper 
in the UK, Radiohead3 lets their fans choose the price for the group’s downloadable 
songs, and some artists4 even let their fans download and edit their songs. Some 
software can simply be too expensive to purchase legally as shown by Ghosh (2003).
What comes to the size and number of OSS firms, it appears that they are gener-
ally small and few. Survey on Open Source Software firms in Europe indicates that 
many of them are SMEs. For example, in Finland a survey found out that the median 
turnover of the OSS firms was 315,000 euros, i.e. about a half of the turnover of the 
average of proprietary software firms (Koski, 2005). In Italy, survey by Bonaccorsi et 
al. (2006) showed that the number of staff in more than 80 per cent of OSS firms was 
less than 20 and most of them had a turnover below 500,000 euros. OSS firms are also 
fewer than proprietary firms. The Finnish Centre for Open Source Solutions (COSS) 
lists less than 150 members (and some of them are not OSS firms per se)5, whereas, 
for example, the software cluster web site6 lists 554 firms. Respondents in Koski’s 
(2005) research accounted for 8 per cent of software industry firms in Finland, which 
indicates that there are more than 2000 software firms altogether in Finland. As these 
examples show, compared to proprietary software firms the number of OSS firms is 
significantly smaller - yet it is perfectly possible that OSS firms can provide some spe-
cialized software or otherwise are significant in the big picture of software business. 
Nevertheless, in the corporate server market, Linux has strong influence on the 
competition – the market share of Linux in SSL servers on the Internet is around 30 
per cent (Netcraft, 2005) and around one-third of servers in American firms run Linux 
(Lacy, 2006). However, Linux had only 0.2%-0.4% of the total market share of operat-
ing systems (desktops and servers) in the early 2000s (Välimäki and Oksanen, 2005). 
The most popular operating system is Microsoft Windows with a market share of 95 
to 98 per cent (Välimäki and Oksanen, 2005). The fact that 43 per cent of software is 
2  http://www.time.com/time/arts/article/0,8599,1644427,00.html, accessed 16.08.2007
3  http://www.inrainbows.com, and http://www.billboard.com/bbcom/news/article_display.jsp?vnu_con-
tent_id=1003649114, accessed 10.10.2007
4  e.g. Nine Inch Nail (at http://www.nin.com/access/only/, accessed 16 August 2007), and Barenaked Ladies 
(at http://stems.barenakedladies.com/, accessed 16.08.2007)
5 Coss, http://www.coss.fi/jasenet, accessed 24.09.2009
6  SWBusiness, http://www.swbusiness.fi/portal/sw_companies/all_companies/, accessed 24.09.2009
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pirated worldwide (BSA, 2010) indicates that OSS’s market share is even lower than 
that of pirate software. Despite of being a drop of water in a sea, it does not make OSS 
an insignificant research topic. 
1.2 MoTIvATIoN foR ThIS STudY
OSS is not a new phenomenon per se, but only recently it has gained momentum 
and become better known. In some subsectors in software industry, OSS has gained 
a fairly high market share, whereas in others it remains quite insignificant as pointed 
out earlier. Keeping in mind the total size of the software industry, OSS business 
seems still very small – and is seemingly rather uninteresting. Nevertheless, OSS 
raises a new challenge and, perhaps, opportunity for all software firms. Thus I feel 
that the topic is timely and important. 
If one follows OSS-related discussions in the Internet, one can quickly observe that 
there are many people from the extreme sides of the supporter-opponent continuum 
participating in them. Both sides have very strong feelings about OSS. Nevertheless, 
one may ask: Isn’t it great to have software for free? Judged by the high piracy rates 
worldwide, users evidently agree with this assertion, but from the viewpoint of a firm 
developing software or even from the perspective of a distributor of free software 
that may not make much sense. Nevertheless, several commercial firms are involved 
with OSS business. Why and how these firms became involved in such business? As 
one can see, the OSS phenomenon in general is interesting. It was mainly due to the 
global nature of OSS development and communities, of which firms are part of, that 
I got interested in the research subject.
I hope that OSS firms find this dissertation useful as there is no earlier research 
covering the same issues. Thus, new insights to the OSS business in international con-
text are offered here to help OSS firms to improve their activities: forming a suitable 
business model, offering services in other countries, acquiring developer resources 
across borders and so on. On a relevant note, some proprietary software firms may 
find the idea of OSS troublesome and may even regard OSS as a new competitor. 
Thus, this research is relevant for proprietary software firms as well, for example 
in identifying many advantages of OSS firms. Proprietary software firms may gain 
insights to OSS businesses which might help them in competition, or in cooperation 
– some people do not necessarily see the competition as OSS vs. proprietary. Another 
relevant group that might find this research interesting is the users of software. This 
research does not take stance on whether OSS is better or worse than proprietary 
software, instead the relevance of this research comes from another angle. Especially 
large organizations or government institutions may gain a better understanding of 
the possibilities OSS and OSS firms might bring about - such as local control of a soft-
ware product and services - while still enjoying potential benefits of the international 
developer community. 
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1.3 ReSeARCh CoNTexT - SofTwARe
Technology includes knowledge, skills and artifacts (Moriarty and Kosnik, 1989), and 
in society it is applied to gain economic and cultural objectives (Roman and Puett, 
1983). High-tech markets are distinguished from low-tech markets by the higher un-
certainty in high-tech markets and/or technology (Moriarty and Kosnik, 1989). In 
high-tech, the product life-cycle is often short (e.g. Temporal and Lee, 2001; Bell, 1997; 
Li, 1999; Bruno, 1989), and the R&D costs are high (Bell, 1997). High-tech innovations 
represent technologies that enable the user to accomplish entirely new tasks (LaPlaca 
and Punj, 1989). 
High-tech markets are characterized by rapid changes, high R&D expenditures 
(Francis & Collins-Dodd, 2000; Li 1999), and by intensive competition (Seringhaus, 
1993). Thus, firms in the high-tech industry rely on exports in order to shorten the 
R&D costs payback time (Francis & Collins-Dodd, 2000; Li, Nicholls & Roslow, 2003). 
Nevens et al. (1990) state that technological innovations are spreading rapidly and the 
speed by which new technologies make previous technologies obsolete is increasing.
The software sector has characteristics of high-tech and service sectors (Bell, 1995) 
and has high degree of innovation (Li, 1999). Coviello and Munro (1997) state that 
software development firms are characterized as high-tech, knowledge-based and 
service-intensive. Software is more intangible than traditional manufactured goods, 
and it requires significant support and service to add value (Coviello and Munro, 
1997). The requirement for support and services is assumed to hold for both OSS and 
proprietary software.
Figure 1: Simplified context of the software business and the relationships between the related 
main concepts
Figure 1 depicts the main concepts of the software business context. In the remaining 
of this chapter the nature of proprietary software and OSS is explored. Finally, piracy, 
being a significant problem in the software industry, is discussed as well.
1.3.1 Software Products and Services
In general, software firms can be classified into software product firms and software 
service firms (Carmel, 1997; Carmel and Sawyer, 1998) as depicted in Figure 1. Of 
these two, the service or project business is mainly concerned with the business-
to-business markets, selling customized software development services for their 
customers (Sallinen, 2002). In the software product business, the object of exchange 










project business most of the business is related to software engineering (Sallinen, 
2002). Software products are sold to a market - not to specific customers (Carmel 
and Sawyer, 1998). Product business in software industry resembles the business 
of traditional product firms(Sallinen, 2002), the focus of the organization being on 
the product (Dubé, 1998). Rapidly changing technology, competition, and shortening 
product life cycles create pressures to lower prices of software products while still 
observing high quality (Dubé, 1998). 
In software service business cases, customers buy “not only the results of a pro-
ject but also the related software development services” (Sallinen, 2002, 79). Thus, 
customized software business should be seen, to some extent, from the perspective 
of service-dominant logic. Earlier, services were seen as add-ons to the product, but 
service-dominant logic is turning it the other way around (Lusch et al. 2007). The 
view that competing through service is more than adding value to a product and 
that products are merely used to transfer and apply competences (Lusch et al. 2007) 
is rather suitable in the software service business where customers buy highly cus-
tomized products. The appropriate unit of exchange in the service-dominant logic 
is the application of knowledge and skills for the benefit of the customer (Vargo and 
Lusch, 2004). Competition in service-dominant logic is about knowledge creation and 
its application, thus sustainable competitive advantage can be gained only through 
knowledge (Lusch et al. 2007). Software services business includes system integra-
tors and consultants which may be individuals or large global players (Carmel, 1997). 
1.3.2 Proprietary Software
The source code is seen valuable in commercial software (Krishnamurthy, 2003); thus, 
commercial software firms protect it in order to sell the software products (Economist 
2004). Furthermore, due to its value, proprietary firms do not share the source code 
with the public or customers (Krishnamurthy, 2003). Software is protected by trade 
secrets, copyrights and patents (West, 2003). Copyrights grant the owner exclusive 
rights to copy, distribute and modify the copyrighted work (Maurer and Zugelder, 
2000). Development and promotion of new applications and services is dependent 
on strong intellectual property protection (Simon, 1996). However, some researchers 
have noted that proprietary technology does not guarantee exclusivity for long. For 
example, fast-changing technologies and product-market structures cause technolo-
gies to become less proprietary (Noel and Rashi, 1987), and technology products and 
services are highly similar (Ward et al., 1999). In fact, it is difficult to point out an 
important technological breakthrough that has been kept truly proprietary (Nevens 
et al., 1990).
Barton and Nissanka (2001, p. 17) state that “traditional software licenses tend to 
be restrictive, often expressly preventing certain acts, such as modification, distribu-
tion, or copying”. Due to restrictions and limitations in proprietary software, only 
a small number of actors have limited negotiation power with proprietary software 
vendors (Jesiek, 2003). Therefore, innovation of proprietary software is limited to the 
author (either an individual or the employing organization) of the software: the users 
and developers are kept separate, and only the author can make changes, although 
users can give suggestions (Krishnamurthy, 2003). However, it is worth noticing that 
the intellectual property rights of a proprietary software in many cases belong, not 
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necessarily to the author, but to the employer, and that these restrictions allow the 
software firm to profit directly from the software product itself. As such, proprietary 
software business covers both product business and service business (Figure 1, top).
1.3.3 oss
To promote greater adoption, OSS is made freely available (West, 2003), and OSS us-
ers can make modifications and fix problems of the software (Krishnamurthy, 2003). 
In general, releasing software as OSS can motivate users to take part in its develop-
ment (Fuggetta, 2003. Nevertheless, OSS mainly appeals to high-end technical users 
(Krishnamurthy, 2003). Typically OSS is developed by programmer communities on 
the Internet (Hars and Ou, 2002) by a network of enthusiasts (Castelluccio, 2000), who 
can proactively influence the technologies (Jesiek, 2003). Interactions between users 
and developers form general communities around OSS (Krishnamurthy, 2003). 
OSS can bring significant savings: its costs are low (Economist, 2003), and it can 
provide cost effective solutions (Brandl, 2004). Using available source code reduces 
the development (Krishnamurthy, 2003) and maintenance costs (Hawkins, 2004). As 
an example, by spending $100 million per year on Linux development IBM can save 
about $900 million yearly (Tapscott and Williams, 2007). In addition, in OSS there 
is no fear of vendor lock-in (Bruggink, 2003; Economist, 2003; Murphy, 2004). Apart 
from selling products, OSS business is mainly about services related to the software 
(Bonaccorsi and Rossi, 2003; Krishnamurthy, 2003), even though OSS can be sold 
on conventional disks or CD-ROMs as well (Krishnamurthy, 2003). De Laat (2005), 
however, questions the sales of OSS as a business model because of its free availabil-
ity. Evidently, OSS business can be similarly divided to software product business 
and software service business. However, in OSS the product business probably is 
miniscule compared to the service business, as indicated in Figure 1. Nevertheless, 
regardless of being freely distributable, OSS has been developed into a significant 
business by some. As an example, about one-third of servers in American firms run 
on Linux (Lacy, 2006). 
As indicated above, there are some benefits to OSS. However, it has not been 
proved that OSS would result in better software than proprietary brands would, and 
the benefits of distributed development can be applied to proprietary software as 
well (Fuggetta, 2003). Similarly, many of the economic or business issues of OSS are 
not related to open source vs. proprietary software characteristics - for example, most 
proprietary software firms sell services and proprietary software is often freely (at 
zero price) available also (Fuggetta, 2003). Furthermore, just like proprietary software, 
OSS is copyrighted and comes with a license (Krishnamurthy, 2003). Some licenses 
(such as GPL) do not allow the use of their source code inside proprietary software, 
others, on the other hand (such as BSD), may allow such usage (Krishnamurthy, 2003; 
West, 2003). It is important to note that software bundled with OSS does not automati-
cally fall under the same license (Krishnamurthy, 2003), for instance, Apple’s OS X 
illustrates that OSS does not result in all-or-nothing situation (Hawkins, 2004). Thus 
with an appropriate license, firms can use OSS code to create proprietary software 
and get in to the licensing business, e.g. for selling software packages.
Even though OSS source code is freely available, it does not mean that OSS is 
free - there can be other costs. As noted, the business in OSS can form around user 
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training, for example. Clearly, when adapting a new system or application, one has to 
learn to use it regardless of whether it is OSS or proprietary software. In this disserta-
tion these ‘other’ costs are acknowledged, and these costs are assumed to be (or could 
be) somewhat similar between OSS and proprietary software. To illustrate this, I can 
provide an example of my own experience. In elementary and secondary schools I 
was thought how to use the DOS operating system and the Works package, both pro-
prietary software. At my university I was taught to use the Microsoft Office software 
and Windows NT operating system (later I learnt to use Windows XP). During these 
years, I learned to use those applications little by little, thus distributing the learning 
costs over a long period. Now, if I had to learn a new application, the learning costs 
(i.e. time) would show up immediately. Another example is a Finnish high-school7 
which is providing training on OSS. Once the students have learnt to use some of 
the OSS applications, they can get the software for free and even their training costs, 
timewise, are absorbed in the time spent at school.
When OSS software is said to be cost-free, one refers to the zero price of the soft-
ware product excluding the training costs etc. The same applies to the price of propri-
etary software - it also excludes the training costs. In this dissertation it is assumed 
that the total learning/training costs of OSS and proprietary software are somewhat 
similar if observed over a long term. Another assumption is that both proprietary 
and OSS software firms may offer services, and, finally, both OSS and proprietary 
software needs hardware to function.
1.3.4 Software Piracy
When considering software business, one cannot neglect the topic of software piracy - 
simply because of the strong impact it has on the business. Worldwide piracy rates are 
as high as 43 per cent (BSA, 2010). Needless to say, any software firm should at least 
consider the effect of piracy in their strategy. Because software can be copied at very 
low cost and thus is an easy target for piracy, the threat of piracy can be significant 
in the software sector (Husted, 2000). Free distribution, modification and/or copying 
of proprietary software is not allowed (Barton and Nissanka, 2001). Unauthorized 
copying/reproduction of software (Prasad and Mahajan, 2003; Tang and Farn, 2005) 
is regarded as piracy as is using one license to install more than one copy or pur-
chasing of illegal copies of software (Prasad and Mahajan, 2003). Piracy of OSS, on 
the other hand, is not a relevant issue (Krishnamurthy, 2003) because users of OSS 
are granted extra freedoms. Thus, piracy is a problem only in proprietary software 
product business (Figure 1, left). However, as it has been noted by researchers (e.g. 
Prasada and Mahajan, 2003), the optimal level of piracy is not zero, thus optimal (or 
accepted) rate of piracy worldwide potentially has an indirect effect on the demand 





In this dissertation, two main theoretical bases must be accounted for: internation-
alization theories and technology adoption across cultures. 
2.1 INTeRNATIoNALIzATIoN
In general terms, internationalization can be defined broadly as a firm’s increasing 
involvement in international operations, because in the internationalization process 
both inward and outward operations have become more closely linked (Welch and 
Luostarinen, 1999). Three commonly used theories in the literature investigating in-
ternationalization are the Uppsala model, the network theory and the INV theory, 
which are distinguished from each other by their historical context (Ojala, 2008). 
2.1.1 Incremental Model
Gradual internationalization of large manufacturing firms from developed countries 
has been the focus of most internationalization theories (Axinn and Matthyssens, 
2002), and a number of models are quite similar – they only differ in the number of 
stages or terminology (Andersen, 1993). These models can be accounted for as estab-
lishment chains (Bilkey and Tesar, 1977; Cavusgil, 1980; Johanson and Vahlne, 1977; 
Johanson and Wiedersheim-Paul, 1975; Luostarinen, 1979) or innovation-related mod-
els (see e.g. Lee and Brasch, 1978). All these models assume incremental involvement 
in internationalization (Bell, 1995; Madsen and Servais, 1997). Basically, incremental 
theories describe how the internationalization process gradually advances from a 
lower involvement stage to a higher level stage. Along the progress to the upper level 
stages, the firm’s commitment increases (Johanson and Vahlne, 1977). The model by 
Johanson and Wiedersheim-Paul (1975), also called the Uppsala model, ignores the 
question of why a firm starts internationalization. The Uppsala model is one of the 
most cited (Chetty and Campbell-Hunt, 2004) and probably the best known of tra-
ditional internationalization theories (Ojala, 2008). Both the Uppsala (Johanson and 
Vahlne, 1977) and innovation (Cavusgil, 1980) models are so-called traditional models 
and assume incremental internationalization (Chetty and Campbell-Hunt, 2004).
In the Uppsala model, internationalization decision by a firm depends on the 
size of the target market and the psychic distance, which refers to the differences in 
language, culture, political system, level of education, industrial development, etc. 
(Johanson and Wiedersheim-Paul, 1975). In essence, psychic distance prevents or dis-
turbs the flow of information between the firm and the market (Johanson and Vahlne, 
1977). For these reasons, firms are expected to first target physically close countries 
and later gradually expand their operations to more distant countries with the help 
of increased knowledge and experience. The model (Johanson and Wiedersheim-
Paul, 1975) consists of the following four main stages: 1. No regular export activi-
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ties, 2. Export via independent representatives (agents), 3. Sales subsidiary, and 4. 
Manufacturing.
However, firms may not go through all the stages in each market because the 
internationalization process relies on the resources and knowledge available, and 
some markets may not be large enough for resource demanding stages (Johanson 
and Wiedersheim-Paul, 1975). Furthermore, by means of learnt and improved skills 
from one market and their experiences and knowledge obtained there firms can skip 
some stages in other markets (Welch and Luostarinen, 1988). This model has been 
upgraded to a more dynamic one to acknowledge the outcome of one decision in the 
next one (Johanson and Vahlne, 1977). 
2.1.2 Network Model
Several studies that are challenging traditional models have drawn upon network 
theories and focus on the management’s and entrepreneurs’ relationship networks 
(Oviatt and McDougall, 2005). In network theories, internationalization is seen as 
having its beginning when a firm starts to develop relationships with actors in net-
works in foreign countries (Johanson and Mattsson, 1988). The networks help firms 
to identify international opportunities, establish credibility and form cooperation 
and alliances (Oviatt and McDougall, 2005). Barriers in the network model do not 
relate to the countries but to specific customers and vendors (Johanson and Vahlne, 
2003) - i.e. the actors of the network. Johanson and Vahlne (2003) argue that tradi-
tional international business issues are irrelevant in a pure network case, because 
all relevant business information goes through the network relationships. Thus the 
network model is not concerned about with which countries the firm will expand 
(Johanson and Vahlne, 2003). 
Relationships in a network can act as a bridge to foreign markets (Johanson and 
Vahlne, 1990), and they can be formal relationships with business partners, infor-
mal with friends and relatives (Coviello, 2006; Westphal et al., 2006) or intermediary 
relationships with third parties (Havila et al., 2004; Oviatt and McDougall, 2005). 
It is assumed that by developing its own position in the network a firm can access 
resources controlled by other actors in the network (Johanson and Mattsson, 1988). 
Another assumption is that the firms in the network are dependent on the resources 
owned by other firms (Johanson and Mattsson, 1988). 
Common interests motivate firms to cherish relationships in order to benefit mu-
tually from the network (Johanson and Mattsson, 1988; Johanson and Vahlne, 2003). 
The relationships are taken care of actively or passively. In passive networking, the 
customer initiates the relationship formation, whereas in active networking the firm 
itself takes care of the relationship building (Johanson and Mattsson, 1988). In the 
network model there is no reason to expect that firms would follow gradual interna-
tionalization (Johanson and Vahlne, 2003), which is the main difference between the 
Uppsala and network models (Ojala, 2008).
2.1.3 International New Ventures
To fill the gap that traditional theories could not explain and to understand better 
SMEs in the knowledge-intensive industries in their early international marketing 
and product development activities, the International New Ventures (INV) theory 
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(Oviatt and McDougall, 1994) has been developed. An international new venture is 
“a business organization that, from inception, seeks to derive significant competitive 
advantages from the use of resources and the sale of outputs in multiple countries” 
(Oviatt and McDougall, 1994, p. 49). Thus, INVs, sometimes called as born-globals 
(Acedo and Jones, 2007), are argued to be international from the beginning due to 
the connections to resources in more than one country and for having plans for in-
ternational operations before any formal establishment (McDougall et al., 1994; Oviatt 
and McDougall, 1994). INVs look for growth through international sales (Chetty and 
Campbell-Hunt, 2004). Competition in the domestic markets may force an INV to in-
ternationalize at inception (Oviatt and McDougall, 1994). Thus, the domestic market 
may not be as significant for INV firms as it is in the traditional internationalization 
models (Chetty and Campbell-Hunt, 2004). 
Even though the definition of INV consists of both international resources and 
sales, most of the research has been focused predominantly on sales (Gregorio et al., 
2008) as is the case in internationalization theories generally (i.e. outward internation-
alization). Nevertheless, INVs can be separated to three types which differ in whether 
they involve international resources and sales or a combination of both (Gregorio et 
al., 2008): 1. INVs using domestic resources, with an accelerated internationalization 
of sales, 2. cross-border utilization of resources and individuals for domestic market 
opportunities, and 3. utilization of international resources to seek international mar-
ket opportunities. 
The importance of networks is also noted in INV cases (e.g. Chetty and Campbell-
Hunt, 2004; Sasi and Arenius, 2008), as INV firms may not have the luxury of resourc-
es emerging owing to their age, size and/or experience (Oviatt and McDougall, 1994). 
However, one must pay attention to that in INV firms’ networks the relationships 
can be those of the founders but not of the firms (Sasi and Arenius, 2008). Lack of 
resources, disadvantages of newness and foreignness may slow down internation-
alization, but by using networks INVs can combat the tardiness due to these (Sasi 
and Arenius, 2008). Long-term survival and growth of INVs can be attributed to the 
selection of partners and exchange of opportunities for future viability with current 
viability (Zettinig and Benson-Rea, 2008). Also, sustainable competitive advantage of 
INV requires unique resources (Oviatt and McDougall, 1994). It is the INV’s capability 
of using external resources provided by the networks that allows it to grow without 
owning all necessary resources (Oviatt and McDougall, 1994). Furthermore, INVs do 
not stay new all the time but develop over time (Zettinig and Benson-Rea, 2008). A 
clear difference between the INV theory and different stage-based models is that in 
INV firms different observable internationalization stages may not occur at all, or the 
firms may skip some stages (Oviatt and McDougall, 1994).
2.1.4 Internationalization in Service Sectors
Services are intangible and inseparable from their users, meaning that production 
and consumption take place simultaneously (Winsted and Patterson, 1998). In con-
trast to product business where various modes of entry are available, cross-border 
business is both diverse and difficult, due to the characteristics of services (Javalgi 
et al. 2003). Services may be perishable and they cannot be stocked, which makes 
services marketing internationally challenging (Winsted and Patterson, 1998). These 
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challenges have more to do with soft services than with hard services, though. In 
soft services, consumption and production cannot be separated, thus firms provid-
ing soft services in an international scale must be wholly engaged from the first day 
(Blomstermo et al. 2006).
Hard services, on the other hand, are services where production and consumption 
can be separated (Blomstermo et al. 2006) and that are exportable (Erramilli and Rao, 
1993). Such separable services, software for example, can be produced in the home 
country and then transferred to foreign markets (Erramilli and Rao, 1993). Computer 
disks and CDs (tangible items) can be exported even by service firms (Javalgi and 
White, 2002). Nevertheless, some of the service offering has to be produced locally, 
even if some of its parts could be produced in the home market (Grönroos, 1999). For 
example, with customized software products, local presence (Ojala and Tyrväinen, 
2006) or visits to customers (Bell, 1997; Cornish, 1996; Seringhaus, 1993) might be 
necessary in order to understand the customer’s needs and requirements. Generally, 
software services can be delivered through documentation, diskette or some other 
tangible medium (Blomstermo et al. 2006). Clearly, the line between products and 
services is becoming blurred (Grönroos, 1999). 
Hard service providers can rely more on the entry experiences of manufacturing 
firms than soft services firms can (Ekeledo and Sivakumar, 1998). Javalgi and Martin 
(2007) believe that manufacturing-based internationalization theories provide a 
strong theoretical background for services in international context. Also Blomstermo 
et al. (224, 2006) hold the opinion that “the existing behavioral internationalization 
process models are applicable on hard service firms”. Indeed, international entry 
modes of hard services do not differ significantly from those of manufactured goods 
(Ekeledo and Sivakumar, 1998). Thus the goal of understanding of international ac-
tivities of OSS firms could also be approached more from the viewpoint of traditional 
internationalization theories. 
2.2 CRITICISM of TRAdITIoNAL INTeRNATIoNALIzATIoN 
TheoRIeS
It is no surprise that many internationalization theories fail in explaining internation-
alization of some firms - most internationalization theories focus on gradual interna-
tionalization of large manufacturing firms in psychologically close countries to psy-
chologically more distant ones (Axinn and Matthyssens, 2002). Although incremental 
models are widely accepted (Barkema et al., 1996; Barkema and Drogendijk, 2007), 
they have also received criticism (Morgan and Katsikeas, 1997). The main criticism 
towards the Uppsala model has concerned its inability to explain internationalization 
of knowledge-intensive SMEs (Ojala, 2008). Traditional internationalization theories 
cannot explain some entry modes (such as strategic alliances in the early life of a 
firm), the speed of internationalization and, among other things, they ignore services 
and management’s influence (Axinn and Matthyssens, 2002). 
Incremental models do not describe very well the internationalization of soft-
ware and technology firms (Bell, 1997; Coviello and Munro, 1997), that of born global 
phenomenon/export of newly established firms (Moen, 2002), or internationalization 
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of small and medium sized firms (Fillis, 2001; Moen and Servais, 2002). Suitability 
of incremental models of internationalization for firms in under-researched sectors 
has been questioned (Fillis, 2001). Thus, the relevance of incremental theories in the 
internationalization of high-tech and service firms must be questioned in the pre-
sent global environment as those theories do not reflect the factors that influence the 
internationalization patterns of small software firms (Bell, 1995). Despite the belief 
that firms usually internationalize incrementally from the pre-export stage to a more 
internationally involved stage (Crick, 1995), in knowledge-intensive industries there 
is evidence that SMEs do not internationalize in that way (e.g., Bell, 1995; Madsen and 
Servais, 1997; McDougall et al., 1994; Oviatt and McDougall, 1994, 1997). Incremental 
internationalization theories are also criticized due to their linearity in explaining 
complex and dynamic behavior of internationalization (Bell, 1995). As a matter of fact, 
incremental models have been questioned in numerous studies (e.g. Bell, 1995; Fillis, 
2001; Fletcher, 2001; Moen, 2002; Moen and Servais, 2002). 
Furthermore, existing internationalization paradigms face difficulties in explain-
ing internationalization of smaller firms (Fillis, 2001), even though the network ap-
proach has been proven to be more suitable than the stage models in regard to ex-
plaining the internationalization of knowledge-intensive SMEs (e.g. see Coviello and 
Munro, 1997; Jones, 1999). However, network theory has been criticized due to its ad 
hoc nature and non-predictivity (Malhotra et al., 2003). For example, the network 
model is inappropriate in explaining the internationalization of firms that do not 
have usable network relationships for market entry (e.g. Malhotra et al., 2003; Bell, 
1995). The INV theory, on the other hand, is criticized for ignoring the way that firms 
internationalize their operations (Ojala, 2008). 
It has been suggested that by examining the inward-outward connections in in-
ternationalization it could be possible to explain the incremental processes involved 
and in some cases even INV’s international behavior (Karlsen et al., 2003), because 
internationalization also includes inward activities (e.g. Fletcher, 2001; Karlsen et al., 
2003). An inward activity signals the beginning of a relationship that can later ex-
tend to outward activities (Welch and Luostarinen, 1993). In earlier internationaliza-
tion theories, it is accepted that the first entry mode in internationalization is export 
(Mtigwe, 2005), yet, importing is often the first internationalization event (e.g. see 
Jones, 1999). No wonder, a broader concept adapted for internationalization includes 
both inward and outward operations (Welch and Luostarinen, 1999). Unfortunately, 
most of the attention has been on outward activities while inward activities have been 
ignored (Karlsen et al., 2003). This is striking, as the process of internationalization 
of technology firms may include both inward and outward activities, owing to the 
nature of modern technologies (Jones, 1999), and a firm may internationalize through 
inward activities (Fletcher, 2001).
2.3 INTeRNATIoNALIzATIoN ANd SofTwARe SeCToR
Both inward and outward activities may be present in the internationalization pro-
cess of technology-based firms because of the nature of some modern technologies 
(Jones, 1999). High-tech firms target several markets concurrently to reduce the pay-
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back time of R&D investments (Li et al., 2003). In fact, these firms are often involved 
in international business already in the early stages of their businesses (e.g. see Burgel 
and Murray, 2000). International activities are common for small high-tech firms 
(Jones, 1999). 
In the software sector, new products are frequently introduced in export markets 
(Li, 1999), and global software markets have expanded rapidly, offering great growth 
and export opportunities (Bell, 1995). Neither superior technological products (Francis 
and Collins-Dodd, 2000) nor traditional marketing strategies such as pricing, product 
differentiation or advertising (e.g. see McNaughton, 2002) provide competitive advan-
tages in the global markets. Thus, global competition creates motivation for software 
firms to look for innovative ways of entering global markets (McNaughton, 2002).
Bell (1997) stated that relatively few countries impose legal or technical barriers 
to software, and products often need only little, if any, modifications to meet local 
needs. It is no wonder that many software firms are service-oriented in international 
markets (Moen et al., 2004). However, continual growth in software industry requires 
internationalization and productization, which may mean a shift from project busi-
ness to product business in the process of internationalization (Alajoutsijärvi et al., 
2000). Software products can be sold and distributed electronically through Internet, 
thus the location is less important (Ojala and Tyrväinen, 2006). However, visits to 
customers (Bell, 1997; Cornish, 1996; Seringhaus, 1993) or local presence (Ojala and 
Tyrväinen, 2006) are often necessary in order to understand the needs and require-
ments of customized software products. Because investments in computer-based 
tools are inherently risky (David et al. 1989), local presence might further be empha-
sized from the customer’s viewpoint.
The internationalization process of small software firms is very rapid, character-
ized by only three stages and simultaneous use of multiple different modes of entry 
(Coviello and Munro, 1997). After years of domestic focus, a firm may suddenly begin 
rapid internationalization which might not be an incremental process (Bell et al., 
2001). Client followership, targeting of niche markets and industry-specific consid-
erations have more influence on the internationalization process of small software 
firms than any psychological or geographical proximity (see incremental models for 
comparison) of the export markets would have (Bell, 1995). Furthermore, firms in 
software product business (i.e. selling software packages) are likely to utilize readily 
established relationships, channels and dealer networks in their internationalization 
processes (Bell, 1997). Yet many small software firms may concentrate on the service 
dimension of the software with specialized software products (e.g. see McNaughton, 
2002). Such firms producing specialized software may need to utilize their own ex-
port sales staff due to the demand for a wide range of pre-sales and after-sales sup-
port (Bell, 1997). Earlier research (e.g. Ojala and Tyrväinen, 2007; Bell, 1995, 1997) 
has found a relationship between the foreign market entry mode and the product 
strategy of software firms. The impact of product in the internationalization process 
in incremental and network models seems to have been ignored (Ojala, 2008), but, in 
the INV theory, product or service is an important part of internationalization (Oviatt 
and McDougall, 1994).
So far, it seems that the network approach (Johanson and Mattsson, 1988) is supe-
rior to incremental internationalization models in explaining the internationalization 
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of knowledge-intensive SMEs (e.g. Bell, 1995; Coviello and Munro, 1997; Jones, 1999; 
Moen et al., 2004) such as software firms. However, a combination of incremental and 
network internationalization models can be used to explain small software firms’ 
internationalization process (Coviello and Munro, 1997), where external contacts and 
networks are important (e.g. Bell, 1995; Coviello and Munro, 1997; Moen et al., 2004). 
Earlier studies’ findings on how software firms internationalize partly agree and 
partly disagree with each other, but one thing they have in common (if not explicitly 
at least implicitly) is that they all assume the firm has the control over when, where 
and what price to do business.
2.4 ANTI-PIRACY STRATegIeS
Generally speaking, anti-piracy strategies can be divided to preventive and deterrent 
strategies (Gopal and Sanders 1997). The term preventive controls refers to technical 
solutions that are designed to increase the costs of engaging in piracy whereas threat 
against the user or fear of sanctions drive the deterrent controls aiming at decreasing 
piracy (Gopal and Sanders 1997). To fight piracy, researchers have uncovered frame-
works and a number of strategies. 
Piracy problem could be addressed by a three-step framework that includes 
awareness (inform stakeholders), action (seek for business-media impacts and cre-
ate a task force against piracy) and assertion (enforce intellectual property) (Harvey, 
1988). Later Delener (2000) added monitoring and product/packaging modifications to 
these three steps. Yang et al. (2004) provided ten strategies, including both preventive 
and deterrent strategies, consisting of technical solution, pricing, monitoring, con-
tractual surveillance, reapplying IP protection, support from government, consumer 
campaign, joint action of corporate consortium, commercial settlement and acquisi-
tions. Based on prior research, Yang et al. (2006) prescribed three broad approaches 
to intellectual property protection: corporate strategies, administrative control and 
judicial actions against piracy. Likewise, these approaches fall into preventive and 
deterrent methods. 
Taiwanese IT firms have been found to use the so-called ‘lead time advantage’ 
strategy in China (Lu, 2007) that can be classified as a preventive strategy. Lead time 
advantage can be used by applying parallel development and taking advantage of 
the product life cycle variations across regions. For example, in weak IP regions a 
firm has its focus on old generation products, while focusing in R&D and advanced 
technologies in strong IP regions and at home (Lu, 2007). In relation to the lead time 
advantage and preventive strategies Meyer (2001) suggested four actions to protect 
technology in China: 
1. Keep secret that is vital for one’s interests
2. Speed up the R&D process
3. Devise plans on how to protect the technology before transferring it to China
4. Educate the Chinese about the importance of IP protection.
Other researchers (e.g. Jain, 1996; Sundararajan, 2004) have suggested the use of mar-
keting mix strategies in some cases to solve the piracy problem, instead of using 
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punitive methods. Pricing and advertisement adjustments may influence the user’s 
view of fairness, thus reducing piracy (Douglas et al., 2007). Therefore, depending 
on the situation, optimal sales of digital goods may be reached by adjusting pricing, 
customer segments and technological protection (Sundararajan, 2004). Chellappa and 
Shivendu (2005) also suggested that pricing and sampling strategies alleviate piracy 
of digital products. In addition, attitudes towards software piracy are found to be im-
portant determinants of software piracy activity, thus educative and punitive tactics 
are used in anti-piracy campaigns to influence norms and attitudes of computer users 
(Peace et al. 2003). Likewise, Douglas et al. (2007) found the equity theory as a deter-
rent to software piracy to be an important determinant in explaining users’ behavior 
towards piracy. High-tech labeling and piracy production acquisition can be used 
as anti-piracy strategies (Shultz and Saporito, 1996) in a preventive manner as well.
Both preventive and deterrent controls may reduce piracy, but according to Gopal 
and Sanders (1997) only deterrent controls have the potential to increase profits. 
Preventive controls may even have an adverse effect on a firm’s profitability (Gopal 
and Sanders, 1997). In worst cases, preventive controls may not even work, as techni-
cal protection methods fail to protect software from piracy (Djekic and Loebbecke, 
2007). Indeed, despite increasing availability and sophistication of copy protection 
and digital rights management (DRM) technologies, piracy is still increasing in many 
markets (Sundararajan 2004; and see BSA, [2004] and [2010] for increased piracy lev-
els). Peace et al. (2003) suggest that anti-piracy strategies in software sector should 
focus on punishment severity and certainty. However, Olsen and Granzin (1993) note 
that manufacturers must be active in anti-piracy actions because relying on court pro-
ceedings can be costly, lengthy and unpredictable. Nevertheless, Gopal and Sanders 
(1998) suggested that firms should form international alliances between domestic and 
foreign software firms in order to increase the anti-piracy efforts by the governments.
Kwan et al. (2008) have noticed that lower quality products in vertically differen-
tiated market should adopt a non-protection strategy, whereas in other cases firms 
could adopt protection if the implementation costs were relatively low. Where it 
comes to anti-piracy strategies, in summary, it appears that firms should determine 
the optimal deterrence level against piracy by assessing their pricing and sampling 
strategies and users’ piracy costs. So far, software companies have adjusted to the 
threat of piracy among other things, for example, by offering tiered pricing of their 
software, such as student version alternatives (Peitz and Waelbroeck, 2006). Finally, 
evidence also point out that strong-handed protection tactics may sometimes even 
weaken the demand of a product (Jain 1996).
2.5 CuLTuRe ANd TeChNoLogY
One may ask why people adopt new technologies, when they adopt technologies, 
what kind of people adopt technologies or where people adopt technologies, and so 
on. In much of the earlier research into information technology acceptance, adop-
tion and use, the unit of analysis has been on the individual level (Carayannis and 
Turner, 2006). Related here is the model developed by Davis (1989) in which user ac-
ceptance of technology depends on perceived usefulness and perceived ease of use. 
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For example, while studying computer usage, David et al. (1989) found that people’s 
intentions can predict their computer use, perceived usefulness being the major fac-
tor influencing those intentions and perceived ease of use influencing the intentions 
as well. However, in this dissertation the main interest is closer to the last two of the 
questions above - i.e. cross-country adoption and culture’s influence on technology 
adoption. Thus the unit of analysis is country-level adoption when it comes to the 
question of OSS adoption. It has been suggested that one fruitful area of research in 
the technology adoption area is the identification of factors that could help determin-
ing market potential (Meade and Islam, 2006). For example, the rates of innovation 
diffusion have been noted to be influenced by market and technology pull and push 
factors (e.g. Carayannis and Wetter, 2004). Thus, incorporating culture’s effect into 
diffusion models gives insights into the differences in the rate of adoption between 
different countries (Meade and Islam, 2006). 
Although products are launched in many countries simultaneously, their adop-
tion rates often differ across countries (van Everdingen and Waarts, 2003). Sometimes 
these differences can be explained by cultural variables (van Everdingen and Waarts, 
2003) as culture has an important role in the adoption of high-tech (Slowikowski 
and Jarratt, 1997). For example, on national level, Steemkamp et al. (1999) discovered 
that consumers are more innovative in individualistic and masculine countries, and 
in cultures where uncertainty avoidance prevails consumers are less innovative. In 
addition to economical, political and technical factors, cultural factors influence the 
ICT adoption (Mante-Meijer and Ling, 2001), and overall national attitudes towards 
innovativeness are also dependent on cultural factors (Herbig and Dunphy, 1998; 
Lee, 1990). Innovativeness, in fact, “is a key variable in new product adoption, affect-
ing the rate of diffusion of new products” (Steemkamp et al., 65, 1999). ICT adoption 
varies from country to country, even among those with similar economic conditions. 
Thus culture’s influence, among other things, should be further studied (Erumban 
and Jong, 2006).  
Indeed, evidence has come up that culture and adoption decisions of technology 
products are connected (e.g. Erumban and Jong, 2006; Png et al., 2001; Steemkamp et 
al. 1999). There are some indications that individualism has positive influence on ICT 
adoption (e.g., Erumban and de Jong, 2006; Everdingen and Waarts, 2003), although 
some authors (e.g. Png et al., 2001) expect individualism-collectivism dimension not 
to affect organizational IT infrastructure adoption. ICT adoption is found to be lower 
in high power-distance cultures (Erumban and de Jong 2006; van Everdingen and 
Waarts, 2003). In masculine cultures, organizations are more effective in adopting im-
ported technologies (Kedia and Bhagat, 1988). However, the influence of cultural char-
acteristics on technology adoption may depend on the type of technology. Adoption 
of communication technologies could be higher in feminine cultures, whereas if the 
technology improves competitiveness adoption could be higher in masculine cul-
tures (Erumban and de Jong, 2006). People in high uncertainty-avoidance cultures 
are not willing to abandon familiar systems (Shore and Venkatachalam, 1996). It has 
been noted that uncertainty avoidance is one of the most important cultural dimen-
sions that may influence cross-cultural adoption of ICT (Erumban and de Jong, 2006). 
Findings show that ICT adoption is lower in high uncertainty-avoidance countries 
(Erumban and de Jong, 2006; Png et al., 2001).
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One would expect to have both practical and scientific use of the results of cross-
cultural adoption of technology research. Indeed, the knowledge of culture’s influ-
ence on innovativeness can be used for target market selection. Marketing strategies 
of new products could be modified to be more effective in several aspects to accom-
modate target market culture at least where it comes to culture’s influence on inno-
vativeness (Steemkamp et al., 1999). 
Even though earlier research has provided interesting and consistent results, fur-
ther research is still needed. It can be argued that earlier studies concerning technol-
ogy adoption are inherently flawed to some extent, because traditionally it is assumed 
(implicitly) that technology has a price. With such an assumption, many of the studies 
report economic factors to be influential. For example, Dekimpe et al. (2000) claim 
that innovating countries are typically rich. Lee (1990) notes that wealthier coun-
tries can afford new products and accept risks related to new features, thus they are 
more innovative in adapting new products. Furthermore, in most cases transfer of 
(proprietary) technology depends solely on the exporter (Chen and Sun, 2000). Thus 
geographical diffusion of traditional technology is up to the exporter, especially in 
case of the software industry. In software industry only few countries impose barriers 
to software products, and these products often meet local needs without significant 
modifications (Bell, 1997). The results of earlier studies cannot be directly applied to 
the adoption of OSS due to its free availability and cost factors. Therefore, this dis-
sertation sheds light on the adoption of high-technology from another aspect, i.e. that 
of free software products - a so far neglected topic.
29
3 Research Gap and Objectives
Traditionally exporters are in control of which markets to export their products (Chen 
and Sun, 2000). As a natural result, international involvement and patterns (or lack 
of them) of a firm can be attributed to the firm’s own decisions. The differences and 
similarities in these activities have prompted researchers to create various interna-
tionalization models and frameworks. Some of these models have been found to de-
scribe internationalization of software firms satisfactorily (e.g. Bell, 1995; Coviello and 
Munro, 1997). For example, the network approach seems to be better than incremental 
internationalization models in describing the internationalization of knowledge-in-
tensive SMEs (e.g. Bell, 1995; Coviello and Munro, 1997; Jones, 1999; Moen et al., 2004) 
such as software firms. However, successful entry to export markets also depends 
on the target market. 
Software firms seem to have followed industry trends in their international pro-
cesses (Bell, 1995). This could be caused by the economic trends, as it has been noted 
that high-tech adoption and innovativeness is higher in high income countries (e.g. 
Dekimpe et al., 2000; Lee, 1990). Indeed, some countries adopt new products ear-
lier than others, which is attributed to economical and cultural factors, among other 
things (e.g. Dekimpe et al., 2000; Erumban and Jong, 2006; Lee, 1990; Slowikowski 
and Jarratt, 1997; Shore and Venkatachalam, 1996). Long term export success is influ-
enced by foreign market demand for the product (a pull factor) and not so much by 
push factors such as home market saturation or government incentives (Francis and 
Collins-Dodd, 2000), yet, technology adoption across cultures and internationaliza-
tion of software firms (or high-tech firms) are commonly treated separately in the 
literature. This dissertation tries to narrow the gap by bringing technology adoption 
and international operations of firms closer together (although in the OSS context 
only). Likewise, integrating industry-specific issues, such as piracy, in international 
business, research may be helpful in creating suitable models to understand OSS 
business in international context. The separation of technology adoption and inter-
nationalization research may be suitable for firms that are able to control exports 
of their products, but for OSS the gap created between these two topics cannot be 
neglected, because:
1.  The price of OSS does not limit its cross-country adoption as may be the case 
with proprietary software that is quite costly sometimes. Thus other factors, 
such as culture, surface. 
2.  Free distribution allows anyone anywhere to import/export OSS. This may 
even allow independence in international cooperative networks - in interna-
tional network theories actors are usually assumed to be dependent on re-
sources offered by other actors of the network. 
From the characteristics of OSS business (products and strategies) it follows that in-
ternational activities of OSS firms may differ from those of traditional software firms. 
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This dissertation thus aims to fill the research gap between international studies of 
software firms, adoption of technology across cultures and study of OSS, which was 
left unaddressed in earlier studies that focused on technologies that have a price 
(implicit assumption or ignorance of free technologies altogether) and where the ex-
porter is assumed to have the control of the product export (no freely distributable 
products such as OSS). So far, OSS has not received attention in the international 
context or in the cross-country adoption of high-tech studies. In this dissertation the 
above discussed topics are researched only in the OSS context, and it is assumed that 
OSS firms are naturally involved with at least some international activities. Thus the 
line between an international firm and an internationalizing firm is blurred in the 
OSS context. The objective of this dissertation is to understand business of OSS firms in 
international context. This objective is approached with the formulation of the follow-
ing four research questions:
1.  Traditional proprietary technology business often focuses on the product and 
protection of intellectual property. OSS has a different approach. Therefore, what 
kind of model can explain the decisions behind the strategies used in the competition 
between OSS and proprietary firms?
2. Culture’s influence on technology adoption has traditionally included the in-
fluence of the product cost (implicitly), which may yield a different outcome 
in OSS adoption. Therefore, what is the culture’s influence on OSS adoption like, 
and does it differ from the influence it has on proprietary technology adoption across 
cultures?
3. In contrast to proprietary technology firms, OSS software developers cannot 
control where the software is exported to or imported from. Therefore, can tra-
ditional internationalization theories be applied as such to OSS firms? 
4. Piracy is a very significant problem worldwide, and it is creating a dilemma to 
traditional business models focusing on sales of software products. Therefore, 
can OSS ideas be applied as a strategy against piracy in some markets? 
OSS firms might face the above issues in a way that is different from that of propri-
etary software firms, thus their international activities may also differ from those of 
proprietary firms. Based on the four points formulated above, a framework is created 
to understand the business of OSS firms in international context. Overall, this dis-
sertation captures a comprehensive view of OSS business in international context. 
To attain the goal of this dissertation, its topic is approached with a case study 
that has four main aspects: profiting from innovations in the software sector, culture 
and OSS, international activities of OSS firms, and anti-piracy strategies. Anti-piracy 
strategies are included because piracy is the most significant threat in software mar-
kets worldwide. The purpose of this dissertation is to put the above elements in the 
same ‘box’ to form a sensible model with which to understand OSS business in in-
ternational context. Figure 2 indicates each article’s position in relation to this focus. 
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Figure 2: Focus of this research and place of the articles in relation to the focus
Intrinsic  case  of  OSS  business  
Peculiarities  of  OSS  
business/strategy




Article  3:  Adaption  of  
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Exploratory  Study  of  
Business  Software  
Companies  in  China
Article  2:  A  Cross  
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Open  Source  Software  
(OSS),  National  
Culture  and  Piracy  
Article  4:  International  
activities  of  
knowledge-­‐‑intensive  
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an  Open  Source  
Software  firm
Article  1:  Model  for  
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in  the  new  era  in  
computing
Figure  2.  Focus  of  this  research  and  place  of  the  articles  in  relation  to  the  focus.
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4 Scientific Approach and 
Methodology
4.1 ReSeARCh STRATegY
The focus of this dissertation is OSS business in international context. The phenom-
ena are approached from a case study point of view, and, as a whole, one can think 
about it as an intrinsic case study. An intrinsic case study is a case study where the 
subject itself is of interest (Stake, 1995) and the case is pre-selected (Stake, 1995). In 
this dissertation, the phenomena of interest (the case) is the business of OSS firms in 
international context at large. As such, the goal is to understand as much as possible 
of the phenomena, and to reach that goal various methods are used, as described in 
five different articles included. It is worthwhile to notice that this dissertation also 
includes instrumental case studies. An instrumental case study is a case study where 
a particular case itself is not of interest per se, but the case (or cases) is used as an 
instrument in order to understand something else (Stake, 1995). 
In an industry-driven case study, the focus of interest in this dissertation cov-
ers competitive strategies, culture’s influence on the adoption of OSS, international 
activities of OSS firms and piracy’s relationship with OSS. This dissertation includes 
both qualitative and quantitative research articles. Although case studies are often 
regarded mainly as qualitative research, they can contain quantitative data as well, 
and, as such, case studies should be seen as a research approach or strategy rather 
than a research method (Eriksson and Kovalainen, 2008).
As far as ontological considerations are concerned, this dissertation relies more on 
subjective interpretation. However, objective assumptions are employed as well, as 
hypotheses are tested in quantitative research. Ontology refers to the question of ex-
istence, i.e. what exists? (Eriksson and Kovalainen, 2008; Hofweber, 2004). Qualitative 
approaches can often be understood as originating from subjective viewpoints, where 
reality is based on perceptions and experiences. Thus reality can change over time 
or by context and be observed differently by different researchers. Quantitative ap-
proaches, on the other hand, are usually assumed to be objective. In the objective 
view, world is assumed to exist as a separate and distinct reality. (Eriksson and 
Kovalainen, 2008). Epistemology, often discussed along with ontology, is the study 
of knowledge, concerning questions such as what is knowledge, what are its sources 
and what are its limits (Eriksson and Kovalainen, 2008; Steup, 2005). Epistemological 
approaches define how knowledge can be produced (Eriksson and Kovalainen, 2008). 
While working on this dissertation, my epistemological choices have been guided by 
aspects of pragmatism and social constructionism. 
In a general way, pragmatism can be taken to represent any practical tendency in 
philosophy (Bawden, 1904), while theorizing is motivated and justified by its ability 
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to serve usefully various purposes and needs (Thayer, 1972). Pragmatism has had 
a strong impact on social sciences (Baert, 2004). Pragmatism “seeks to interpret in 
dynamic and functional terms the valuable results of the analysis of consciousness” 
(Bawden, 247, 1904). Indeed, human choice and initiative play an important role in 
pragmatists views (Godfrey-Smith, 2004) as pragmatists emphasize the activity of 
inquiry and richness of experience (Hookway, 2008). As a consequence, pragmatism 
recognizes and accepts many ways to perceive, systematize and anticipate experi-
ences (Thayer, 1972). Also in social constructionism, activity is emphasized. Schwandt 
(2000) explains that humans are active in knowledge creation: i.e., we mainly con-
struct or make knowledge, instead of finding or discovering it. “We invent concepts, 
models, and schemes to make sense of experience, and we continually test and mod-
ify these constructions in the light of new experience” (Schwandt, 2000, 197). This 
approach also ‘fits’ in the abduction logic employed in this dissertation. Likewise, 
by solving practical problems and guiding actions, pragmatists emphasis the role 
of human thought (Godfrey-Smith, 2004). Here one should keep in mind also that 
researchers do not construct interpretations in isolation, instead interpretations are 
based on shared understandings, practices, language and so on (Schwandt, 2000).
Deductive approach is a linear process leading from theory to empirical research 
(Eriksson and Kovalainen, 2008), which aims at developing propositions of exist-
ing theories and testing them in the real world (Dubois and Gadde, 2002). Inductive 
approach is the other way around, i.e. a researcher starts from empirical research 
and ends up with theoretical results. Many researchers use induction and deduction 
iteratively in different phases of research, and abduction has been introduced as a 
way of combining them. (Eriksson and Kovalainen, 2008) Abductive approach can 
bring new insights to an existing phenomenon by examining it from a new perspec-
tive (Kovács and Spens, 2005). It is especially suitable if the objective is to discover 
new things (Dubois and Gadde, 2002). Finally, abductive research helps to generate 
hypotheses or propositions that can be later tested by deductive research (Kovács 
and Spens, 2005). In the abductive approach, the prior theoretical knowledge plays a 
background role. Figure 3 depicts the abductive research process.
Figure 3: Abductive research process (Kovács and Spens, 2005, 139). H = Hypothesis, P = 
Propositions
(1)  Deviating  real-­‐‑life  
observations
(2)  Theory  matching
(0)  Prior  theoretical  
knowledge
(3)  Theory  suggestion  (Final  
conclusions:  H/P)























Figure  3.  Abductive  research  process  (Kovács  and  Spens,  2005,  139).  H  =  Hypothesis,  P  =  Propositions.
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However, as the objective is to discover new things, the researcher should not be 
constrained by previously developed theories (Dubois and Gadde, 2002). Thus, in 
fact, abductive reasoning starts from observations of deviations (point 1 in Figure 
3) and concludes with a theory suggestion (point 3 in Figure 3) (Kovács and Spens, 
2005). Abductive process emphasizes the search of suitable theories to match with 
empirical observations. This is also called systematic combining (Kovács and Spens, 
2005). Systematic combining is useful for the development of new theories by match-
ing theory and reality in a process of going back and forth between framework, data 
sources, and analysis (Dubois and Gadde, 2002). This approach may give more flex-
ibility to the researcher. It is so flexible, that when following the abductive research 
logic the framework set out in the beginning of the study can be changed as a result 
of unanticipated empirical findings made and theoretical insights learnt during the 
research process. (Dubois and Gadde, 2002).
During this research process extending over several years, my reasoning has 
evolved as new information has been uncovered by the scientific community and 
my own research. Along the way, the results of some original research and the new 
information (including scientific and news publications) received during the research 
process has lead me to change the approach of the subsequent research. The changes 
were theoretical and methodological in nature. As such, the aim is not to test existing 
theories (deductive approach) nor create any new theory based exclusively on empiri-
cal data (inductive approach), but to use existing theories together with empirical 
material interactively (abductive approach) to come up with answers to the research 
questions. However, as the research has been a long-term process where one thing 
has influenced another, it has made the research process complicated and sometimes 
unpredictable. Seemingly logical gaps can be due to the learning process following 
the use of abductive logic. 
4.2 dATA ANd MeThodS
This dissertation as a whole is a case study and, as such, the nature of the research 
approach is a qualitative one. As the goal of a case study is to gain deep understand-
ing of a certain topic, both qualitative and quantitative methods were used in data 
collection and analysis. Collecting both qualitative and quantitative in a case study is 
also possible (Eriksson and Kovalainen, 2008). This approach allows one to study each 
of the presented subtopics appropriately. On the whole, using a variety of methods 
provided rich and relevant data and contributed to the overall goal of this disserta-
tion. Whereas qualitative methods aided in obtaining deep insights about opinions 
and values, quantitative methods helped in gaining hard evidence of larger groups.
Using one method to gather findings and comparing them to findings from an-
other method in studying one object is called method triangulation (Bryman, 2008; 
Green et al. 2002). Alternatively, method triangulation can also refer to the use of one 
method in multiple occasions (Green et al. 2002). Qualitative methods provide more 
natural information by adding contextual and cultural dimensions (Luo and Dappen, 
2005), and qualitative data may deal with concepts and ideas (Green et al. 2002). 
Quantitative methods, on the other hand, concern numbers and statistics (Green et 
35
al. 2002), which can be easily summarized and analyzed (Luo and Dappen, 2005). 
Claims have been made that multiple method approach is potentially superior to that 
of a single method (Waysman and Savaya, 1997).
In social sciences, triangulation is preferred (Westerlund, 2009). The emphasis 
of triangulation in social sciences has been on reducing bias by integrating theo-
ries, methods, data sources and research (Modell, 2009). The idea of triangulation is 
to increase the confidence in results by results obtained through different methods 
(Westerlund, 2009). Mixing qualitative and quantitative methods is not a problem, 
as qualitative research and quantitative research are not regarded as opposing or 
incompatible disciplines (Green et al. 2002). In fact, Boyer and Swink (2008) suggest 
using multiple methods as all methodologies have something to offer and the merits 
of one methodology do not necessarily invalidate another. Furthermore, multiple 
methods may even be required to develop holistic understanding (Boyer and Swink, 
2008) in some fields. Indeed, interpretability of the research can be enhanced by using 
multiple methods (Green et al. 2002). Thus, method triangulation aims to enhance the 
validity of representation by different methods, providing complementary insights 
into the same empirical phenomenon (Modell, 2009). 
As there are some benefits arising from the use of multiple methods and trian-
gulation in general, it was thought that in order to understand better and to form a 
holistic view of OSS business in the international context, the use of multiple methods 
in this dissertation would be desirable. Furthermore, during the research process (fol-
lowing the abductive logic), it became evident that some of the topics could be studied 
better with qualitative methods than with quantitative ones. In addition to method 
triangulation, also researcher triangulation (co-authors in three articles) and use of 
multiple data sources were used (data-source triangulation). 
In this dissertation, one single case was used as an illustrative example in Article 
4 (conceptual paper) and multiple cases as research data in Article 5 (exploratory 
study). Case study approach allows one to investigate a contemporary phenomenon 
in a real-life context where the boundaries between the phenomenon and the real-life 
situations are blurred (Yin, 2003). As a form of qualitative approach, case study is suit-
able for studying “particularly poorly understood or emerging phenomena” (Boyer 
and Swink, 340, 2008). The Open Source strategy against piracy as an idea (in Article 
5) is novel and previously unstudied, thus, the case study method was found to be 
the most suitable one in capturing in-depth information when studying such a new 
idea. Likewise, international operations of OSS firms is a little studied topic as well. 
The case study method allows focusing on a specific topic or firm in depth, but can 
be costly and time consuming (Boyer and Swink, 2008). The purpose of case studies 
is to gain deep understanding of the studied case and then report it thoroughly to the 
scientific community (Westerlund, 2009). Limitations of case studies include inability 
to generalize the findings (Boyer and Swink, 2008; Westerlund, 2009) and bias by the 
researcher (Boyer and Swink, 2008). 
In Article 4, a leading Chinese firm in their sector was selected as a illustrative 
case, because the firm had established their position both in the international OSS 
project community and in their home market. The interview was conducted with the 
firm’s Strategy Manager, who was considered to be a suitable interviewee as he was 
responsible for the firm’s strategy and had insight into the firm’s decision-making 
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process. Furthermore, the Strategy Manager had experience also about the firm’s 
international activities. It must be admitted that in Article 4 the case provides only 
a supportive and illustrative example. In Article 5, it became evident that the case 
study method had to be used because the research focused on a novel idea that had 
not been previously explored in the international scientific community. The cases 
were selected among Chinese-owned and Finnish-owned firms that operated in the 
Chinese markets. The reason why Finnish-owned firms were selected is that Finland 
is a small open economy (Bell, 1995, 1997; Ojala and Tyrväinen, 2006) and actively 
doing business in China. Furthermore, Finland is a well-known country in the field 
of OSS. It was assumed that Finnish-owned firms are representative of foreign firms 
who are doing business in China and who cannot ignore the large Chinese markets 
despite of the high piracy rate there. The interviewees included managerial person-
nel, such as CEOs and chief representatives, who in China are in charge of the corpo-
rate strategies. Interviewees with rich knowledge and experience in the professional 
software market were included. The interviews in Articles 4 and 5 gave opportunities 
to obtain insights into the values and opinions of managers about OSS-related issues. 
Although quantitative methods were used in Articles 2 and 3, these two articles 
are instrumental case studies as each country in these two articles is instrumental in 
understanding the influence of culture in OSS adoption. In both articles, statistical 
methods, namely regression models and correlations, were used in analyzing sec-
ondary data. The main benefits of secondary data are wide availability and low ac-
quisition cost. However, such data may only offer proxy measures that only partially 
reflect the relevant variables of interest (Boyer and Swink, 2008). Statistical methods 
are more suitable in large populations and in more quantifiable research questions. 
In Articles 2 and 3, availability of rich secondary data allowed research into culture’s 
influence on OSS community members’ activeness and Linux SSL adoption. In these 
two articles data triangulation (Green et al. 2002) was applied, i.e. different sources 
of data were used for indicating OSS adoption. Triangulation of data, i.e. combin-
ing data sources, can improve the research (Modell, 2009). Quantitative data in both 
Articles 2 and 3 were analyzed with linear regressions. Correlations and other de-
scriptive indicators were provided as well. 
The data for Articles 2 and 3 were collected from the Internet. This was consid-
ered appropriate and natural (even though such data may have its limitations), as the 
development and distribution of OSS is mainly done via the Internet. Alternatively, 
similar data could have been collected as primary data directly from the OSS users/
developers and SSL server usage. However, collecting primary data would have been 
time-consuming and expensive. Most importantly, the available data provided the 
necessary data for conducting the analysis successfully. Thus primary data collection 
would have duplicated the effort and created redundant work. As regards the data 
of other variables, such as cultural indices, GNI, education etc., collecting these data 
as primary data would not have served the goal of this research. These sets of data 
are available from well-known sources in a standardized form. The definitions of 
variables and data sources are listed in Appendix 1. Quantitive data in this research 
provide some hard evidence that complements the qualitative data in achieving the 
object of this dissertation. Article 1 is a conceptual paper. 
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4.3 PoSITIoN of The ReSeARCheR
Case studies are qualitative in nature and as such also subjective. In subjective ap-
proaches, reality is based on perceptions and experiences, thus reality can change 
depending on time, context and researcher (e.g. Eriksson and Kovalainen, 2008). This 
brings a problem in interpretation because the interpretation depends on the re-
searcher - for example values, position and background of the researcher are all influ-
ential. This is a good reason to provide a few words about my own role and relation-
ship with OSS and software business in general. The technical tools I used during the 
entire research process include both proprietary and OSS software. To name a few, 
most of the dissertation was written using Pages (a proprietary word processor) and 
OpenOffice.org (OSS) on an Apple Mac computer (running a proprietary operating 
system). The statistical analyses were conducted with R, which is an OSS application 
used widely by the scientific community. 
As evident from the above, I do not have any biased preference for OSS or pro-
prietary software, instead I use the tools that are available for me. All of the research 
was conducted while I had a scholarships from organizations that do not have any 
agenda concerning OSS or proprietary software. However, in 2008, while still writing 
the paper about piracy and OSS I joined a private software firm. The firm develops 
and sells both OSS and proprietary software and offers various software engineering 
services (producing both open source and proprietary software). My employment in 
the software firm with OSS products did not influence the results of my research: 
most of my work was done before the employment started, and the firm has prod-
ucts based on both proprietary software and OSS. Furthermore, having co-authors 
in three of the articles diminished the possibility of one man’s bias.
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5 Overview of the Articles
Since the common issues have been discussed, and the objects, research gap and the 
context of the dissertation have been clarified, it is the time to move forward to the 
articles that construct the dissertation. To better elaborate the idea of the disserta-
tion, the research was divided into five distinct articles which address the four topics 
covered in the previous chapter. In this section, each of these articles is considered 
in respect to how they relate to this research as a whole. The articles examine OSS in 
the international context by concentrating on influence of culture on OSS adoption, 
the strategies for profiting from software innovations, international activities of OSS 
firms, and OSS as a potential strategy in markets where piracy makes proprietary 
strategies problematic.
The articles offer new insights to the traditionally held beliefs concerning the cul-
ture’s influence on technology adoption, the importance of proprietary technology, 
and to the commonly accepted opinion of fighting piracy with strong-handed tactics. 
Furthermore, one article shows the distinct holistic nature of international activities 
of OSS firms and how it differs from international operations of traditional software 
firms. In a sense, OSS firms are implicitly international due to their international 
development projects. It is worth remembering that, as seen in the literature review, 
OSS and proprietary software are different especially as regards the control of their 
software and licensing. Furthermore, OSS firms may or may not sell products, and 
the nature of OSS may set limitations on the available business models. The flow of 
research between the articles is depicted in Figure 4, which follows the abductive 
research process as presented by Kovács and Spens (2005). It is worth noticing that 
the abductive approach refers to the dissertation as a whole and not to the research 
logic of an individual article.
Article 1 sheds light on strategic decisions related to OSS, on one hand, and to 
proprietary software, on the other. The peculiar nature of OSS and the current com-
petitive situation in the software markets, where OSS is increasingly threatening 
the traditional business of proprietary software, are explored. Article 1 provides a 
rational model to explain why the choice of the OSS strategy by some firms might 
seem irrational to others. The strategy based on openness may seem irrational and 
sometimes even emotional (this may relate to the softer side of OSS values). However, 
as pointed out in Article 1 the ‘softer’ side of the OSS, i.e. the ideology, can explain part 
of the strategic decision making in software firms. This article shows that OSS can be 
a viable choice in the current competitive environment of the software sector. If OSS is 
a rational strategy, then how would it perform when applied in international settings? 
During the research for the first article it started become apparent that in some 
countries OSS had gained more ground than in others, regardless of that OSS is free 
for everyone anywhere in the world. Indeed, as the abductive research approach was 
followed, attention was turning towards the research of the international aspects of 











































































































































































































































































































































Figure 4: Connections between the articles and abductive flow of research in attaining the goal 
of this dissertation
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rational base for a business model, then why OSS is not widespread in every coun-
try? The model presented in Article 1 indicates that softer characteristics, such as the 
ideology of the model, may influence the decisions. Naturally, the way of thinking 
and values are influenced by national cultures - in some countries individualism 
is valued over collectivism, hierarchy or masculinity is valued elsewhere, and so 
on. Cultural and softer values could influence the adoption of OSS as even the OSS 
community has two schools of thought with their respective emphases on technical/
economical merits and moral/ethical aspects of OSS (e.g. see Hicks et al. 2005). Article 
1 forms the first abductive cycle which guided the research to the next cycle via softer 
issues and hints of variation in adoption between countries, as indicated by line A in 
Figure 4. The relationship between OSS and culture is studied in two articles. Article 
2 discusses community members’ activity in OSS. Individuals are of significant im-
portance in OSS as they form the community of which firms form a part (Dahlander 
and Magnusson, 2005) - i.e. through these communities individuals influence OSS 
businesses. Article 3 was written simultaneously (although published much later) 
with Article 2, and had some additional theoretical background concerning ICT adop-
tion in enterprise. Article 3, taking on the culture’s influence in a demanding setting, 
further raises the point that the adoption of OSS across cultures may differ from that 
of proprietary technology, and the type of technology in question has a role to play as 
well. In article 3, culture’s influence was tested with another set of data related to OSS 
adoption (i.e. data triangulation was applied). These articles together indicate that 
OSS adoption is partly dependent on the culture. Likewise, they also provide strong 
evidence that earlier findings concerning ICT adoption and culture may be flawed as 
they implicitly assume that technology has a price. The influence of culture on OSS 
adoption across cultures even in demanding settings provided support to hunches 
presented during the research process of Article 1, thus indicating the suitability of 
abductive approach.
Articles 2 and 3, in the second abductive cycle in this dissertation, had several 
results that redirected the research towards Articles 4 and 5. Article 2 pointed out 
that piracy (line C in Figure 4) may have some influence in the OSS settings, thus 
leading to the exploration in Article 5. Furthermore, if culture has influence on cross-
cultural adoption of OSS, then how about its influence on the international activities 
of OSS firms, after all, OSS movement is a growing worldwide phenomenon (e.g. 
Krishnamurthy, 2003). More importantly, it is the users and developers who enable 
the business of (OSS) firms - if there are no users, then where is the business? If there 
are no developers, then where are the products or services created? Apparently, firms 
must find ways to harness the power of the global community and prepare for the 
competition regardless of the location category of their business (domestic or interna-
tional). This leads to Article 4 (line B in Figure 4), which discusses the international 
activities of OSS firms in the third abductive cycle. Being part of the global networked 
community and inherently international at least as far as the development processes 
are concerned, OSS firms must assess their international activities from both the 
development and business viewpoints. The framework presented in Article 4 takes a 
holistic view on the international activities of OSS firms, and it shows some distinct 
characteristics of their international behavior due to the nature of the products and 
development activities in OSS. The nature of their product separates OSS firms’ inter-
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national activities from those of proprietary software firms. The purpose of Article 
4, concerning OSS in international context, is to show how OSS firms are involved in 
international activities due to their nature and how these activities might evolve into 
actual business operations (domestic or international).
Many important factors driving OSS strategy, culture’s influence on the popular-
ity of OSS and international activities of OSS firms form a base to understand OSS 
firms in international context. Yet many markets are challenging for software firms 
for other reasons, such as piracy, which is causing the most formidable threat world-
wide. Article 2 hinted to piracy’s influence on the OSS community, consequently the 
abductive approach honed in to piracy as the issue to be researched. Article 5 ad-
dresses the piracy question in the OSS context in the fourth and final abductive cycle. 
We have to keep in  mind the influence of piracy on software business at large - piracy 
affects not only proprietary software firms, but also OSS firms (e.g. in some countries 
more than 90 per cent and in China 79 per cent of software are pirated [BSA, 2010]). 
Besides, piracy problem may even undermine traditional business models of selling 
proprietary software in some markets. Does it make business sense to try to sell if one 
knows that over 90 per cent of potential customers will ‘steal’ the product anyway? 
Now, even though China has been coined to be the ‘capital of piracy’ (Yang et al., 
2004) – and China is chosen as an example in Article 5 –, we must keep in mind that 
piracy is a worldwide problem (around the world 43 per cent of software is pirated 
[BSA, 2010]). Thus alternative strategies, OSS among them, should be explored and 
prepared when entering piracy-affected countries. It is important to understand that 
high piracy rates can be a reason for stopping software firms from entering certain 
markets. As a consequence, piracy is suggested to be included in the discussion about 
international operations of OSS firms. High piracy of a competitor’s product may also 
stop an OSS firm to enter such markets. 
5.1 ARTICLe 1: ModeL foR PRofITINg fRoM SofTwARe 
INNovATIoNS IN The New eRA IN CoMPuTINg
The first article is about business strategies in the new era of computing. The software 
sector is experiencing a transition from closed to open innovations (Chesbrough, 
2003b). OSS is introducing a new kind of competition to proprietary software firms 
that are accustomed to hefty margins (Murphy, 2004). Significant changes in the soft-
ware sector suggest that the generally accepted ‘profiting from innovations’ model 
by Teece (1986) is being challenged, at least in the software sector. In this article, a 
new model for profiting from innovations is proposed to better adjust the condi-
tions for software firms. The model is influenced by Teece’s (1986) work on profiting 
from innovations, Chesbrough’s (2003a, 2003b) open innovation logic, Kampas’ (2003) 
thoughts of business innovations, Leibold et al.’s (2004) notions of the importance of 
mental space and business innovations, and the emergence of Open Source Software 
firms. Three dimensions, namely ideology, technology and complementary assets, 
form the model. 
In this article, ideology of the firm means strategic orientation towards open-
ness and the general attitude behind it. Ideology is considered important: for exam-
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ple, the benefits of a more open-minded attitude towards sharing technologies have 
been noted in the literature (e.g. Chesbrough, 2003a, 2003b; LaPlaca and Punj, 1989; 
Kline, 2003). The way that firms think also affects how they create business models 
(Leibold et al., 2004). Furthermore, examples of OSS firms, strong OSS community 
and the ideas behind them suggest that ideology also has its function in conditions 
that profit software firms. In addition to the ideology, complementary assets are also 
an important factor in those conditions. The importance of complementary assets 
over technological innovations was pointed out by Teece (1986). Even though technol-
ogy is included in the model, its importance is waning because of the emergence of 
OSS, among other things. Nevertheless, technology is a part of the model, because 
proprietary software firms still believe in the power of proprietary technology, and 
their strategies in the competitive settings are based on that technology. Therefore, 
OSS firms face direct competition from the technology as well.
The basic idea in the model (Figure 5) is that because open technologies often cut 
out the possibility of direct profits from the technology itself the firm should accept 
their inability to profit from it. Hence, the firm must pay attention to the complemen-
tary assets and their efficient utilization and business innovations to compete with 
other firms that might base their strategies on technology. This ‘mental preparation’ 
for the inability to profit from technology itself may lead to other innovations - busi-
ness innovations, for example. This is consistent with Teece’s (1986) weak appropri-
ability regime where complementary assets become critically important. Generally, 
it has been noticed that firms should be more open to external sources/innovations 
because they are important and available for commercialization as well (Chesbrough, 
2003a, 2003b; Lin et al., 2002; Linder et al., 2003). Proprietary firms, due to their way 
of thinking, still need to concentrate on the proprietary technology, even though 
the technology may not bring any competitive advantage. Overall, the model can be 
used to evaluate a software firm’s strategy and improve or adopt the strategy to the 
changing environment, where OSS has stirred the competitive landscape. With the 
help of the model, firms can try to find the most optimal combination of technology, 
ideological openness/closeness and complementary assets to profit from innovations.
Even though the model was not tested empirically, the extensive literature and 
examples from publications provided support for the model. Nevertheless, the model 
should be tested among software firms, or maybe even by firms in other high-tech 
sectors. In the presented model the firms’ size or the ownership structure were not 
taken into account, although these might have some influence on the ideology of 
the firm. Thus the model might be more suitable for firms with a specific ownership 
structure or size.
The results of this article point out that OSS is strategically sound and that propri-
etary technology, such as closed source software, is not necessarily profitable in some 
cases. Furthermore, open ideology may lead to a sound strategy due to OSS business 
innovations, replacing the crucial importance of profit motive in the competition. 
Open ideology allows greater use of external resources and innovations. Another 
important finding of this paper is that the long-accepted profiting from innovation 
model by Teece (1986) is losing ground, at least in the software sector. Complementary 
assets are still important in gaining competitive advantage, but their efficient utiliza-
tion may be dependent on the ideology. 
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5.2 ARTICLe 2: A CRoSS CouNTRY STudY of oPeN SouRCe 
SofTwARe (oSS), NATIoNAL CuLTuRe ANd PIRACY 
The purpose of the second article is to examine whether there exists relationships 
between international activity of OSS community members, piracy and national cul-
ture. The impact of national cultural characteristics and piracy on the participation 
activity of OSS community members in on-line surveys concerning themselves is 
studied. The relationship is studied with the help of a number of secondary data 
sources. In this article, Hofstede’s (1984, 1997) cultural dimensions are used for testing 
culture’s influence on OSS activity. Hofstede’s definition is perhaps the most com-
monly used definition in cross-cultural management research (Gallivan and Srite, 
2005), and it is useful to test hypotheses in cross-cultural comparisons (Fang 2006). 
This article considers that the OSS community is formed of two groups - users 
and developers. The reason to study the participation activity of OSS community 
members in on-line surveys is rather simple. OSS development, distribution and pro-
motion are all dependent on OSS users and developers, thus we should gain a better 
understanding of their international activity through many different means, among 
them on-line surveys. For example, word-of-mouth is a crucial marketing practice 
for OSS (Krishnamurthy, 2003): because OSS developers do not get direct profit from 
OSS products, they may have fewer resources and incentives to promote their prod-
ucts than their proprietary software counterparts do (Comino and Manenti, 2005). 
Furthermore, competition between OSS and commercial software occurs only among 
informed computer users (Comino and Manenti, 2005). Hence, the knowledge about 
the activity of existing OSS users and developers is important and can be used as a 
proxy in the assessment of OSS market potential and adoption across countries and 
cultures. It can be assumed, in many cases, that if a user participates in on-line sur-
veys then he or she may also promote OSS among acquaintances.
The data for this article was collected from a number of publicly available data 
sources. It included piracy rates, ICT and economic variables, education level, and the 
activity of OSS community members in separate on-line surveys. The data sources 
Figure 5: The model for profiting from software innovations (Pykäläinen, 2007, 189)





























and definitions are listed in Appendix 1. Hofstede’s cultural indices were used to de-
scribe the characteristics of national culture of each country. The data was aggregated 
nationally, and the analysis included a total of 30 countries. The data concerning 
piracy is from the Business Software Alliance, whose reports estimate piracy as the 
percentage of pirated software of the software installations in each country. There is 
no reason to believe that BSA would report inconsistent piracy rates between coun-
tries (Husted, 2000), i.e. report rates that are higher or lower than in reality, thus its 
estimate was taken as a reliable and comparative measurement. 
ICT infrastructure data for each country was collected from the World Bank’s 
Information and Communication for Development report, and it offers data from 
144 countries. The report’s data is standardized and has been collected from the 
most authoritative sources, according to the authors of the report. The World Bank 
ICT study includes subscriber data about Internet users, number of PCs, broadband 
subscribers, fixed telephone lines, mobile phone subscribers, and GNI per capita. 
Where there were missing values in the ICT report, the World Bank’s Internet data-
base was queried. Tertiary education enrollment rate was obtained from the World 
Bank’s Internet database. 
The data concerning OSS community was collected from three different sources. 
The data for OSS developers came from two main sources, Ghosh et al.’s (2002) study 
(2784 respondents) and David et al.’s (2003) study (1588 respondents). Both of them 
had respondents from more than 60 countries. Ghosh et al. (2002) mainly relies on 
European respondents, and there is a possibility for bias towards more motivated 
developers. Even though the survey announcement was translated to several lan-
guages (five European languages in addition to English) and the survey was posted 
to various developer websites (14 sites), some nationalities may still be over-repre-
sented while others remain under-represented (especially Asian countries). David et 
al. (2003), on the other hand tries to reach more respondents outside Europe. David 
et al.’s study probably was also skewed towards more motivated OSS developers. 
David et al.’s survey announcement was posted to nearly 50 websites and mailing 
lists and translated to English, Dutch, German, Italian, Russian, Spanish, Portuguese 
and Chinese. In these two studies, the majority of respondents were from European 
countries. These two sets of developers’ data were combined into a single variable 
in the analysis. 
As far as the other part of the OSS community, i.e. users, is concerned, another 
web service was identified as a suitable data source. Linux Counter Project is a web-
site where Linux users can register their Linux systems. The website was established 
in 1993, and the organization was founded in 1999. The ‘snapshot’, at the time of data 
collection for this research, of the registered users included 138,003 Linux users in 
almost 200 countries. Linux Counter data, concerning users, is likely to suffer from 
self-selection bias as it includes the most enthusiastic Linux supporters. Every now 
and then, based on their deletion policy, the data is ‘cleaned’ by the website operators.
Because OSS and the surveys used for data collection are highly dependent on 
the Internet,  instead of using raw absolute numbers, the proportion of OSS devel-
opers and Linux users to the number of Internet users in each country was seen as 
the appropriate measure to be used. The number of Internet users was used as the 
denominator, which allowed getting comparable values across countries. The propor-
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tion of OSS developers and Linux users to the total population is not an appropriate 
measure because of the dependency of OSS on the Internet. 
The acknowledged skewness of either OSS developers’ or Linux users’ data does 
not create problems because it is the users’ and developers’ activity in the interna-
tional OSS community in each country/national culture that is under investigation. 
In fact, the self-selecting is useful to some extent, because then we can find out in 
what kind of cultures internationally active OSS community members are located. As 
a simple example, a person who fills in a survey multiple times is more active than a 
person filling out the survey only once. Only high-income countries were selected, 
because while they still present various cultural and political backgrounds yet their 
economical variation is limited by the GNI per capita.
Collective nature is commonly associated with OSS community and the develop-
ment process. The results of the article, however, indicate otherwise. Regardless of 
the collective characteristics, the collectivity dimension of culture did not appear to 
influence OSS community activity across cultures. This is not entirely surprising: 
Krishnamurthy (2002) also found out that many OSS developers work alone. Of cul-
tural dimensions, masculinity-femininity and power-distance dimensions did influ-
ence OSS community activity. Femininity seemed to increase OSS activity among 
OSS community members and it affected both of the studied OSS community groups, 
namely OSS developers and Linux users. However, power distance only had effect on 
the Linux users’ activity, not that of the developers’. 
The relationship between adoption of internet technologies and activity of OSS 
community brought interesting results. Internet adoption rate in the country had 
a negative effect on the models, but adoption of broadband had positive effect on 
the activity of OSS developers. The effect of broadband adoption on OSS developers 
seems natural, as OSS development is highly dependent on the Internet. However, the 
negative effect of overall Internet adoption is more puzzling. Reasons for this may be 
related to lock-in to proprietary technologies due to that OSS has not become viable 
alternative until recently or that OSS requires a fast internet connection due to con-
stant improvements of the software. Piracy showed its influence only among the OSS 
developers, which appears natural as OSS developers create software whereas piracy 
destroys the value of it. Education did not show influence on either of the groups. 
Finally, GNI per capita showed positive effect on both groups, namely that in higher 
GNI per capita countries OSS community is more active. 
The findings could be used as a proxy to evaluate the actual adoption rates and 
market potential across different countries. Thus, the findings of this research are 
useful for marketing and R&D of both OSS and commercial software vendors when 
planning their strategies for different market areas. The identified differences con-
cerning the effect of culture between OSS community groups are important as well. 
Marketers should take this into account when crafting marketing propositions to 
attract either OSS developers or users, or both. As such, culture’s influence may offer 
opportunities or create challenges for OSS firms in different countries.
This article has some limitations. The data used in the analysis comes from differ-
ent sources and not from a primary data collection, and it only includes a fraction of 
the OSS community members. Furthermore, due to the nature of the data collection 
concerning the OSS community members, the data suffer from self-selection bias. As 
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far as the cultural data is concerned, Hofstede’s data may be somewhat outdated and 
coarse to be used in measuring complicated phenomena such as OSS. However, due 
to the availability and its usability in testing hypotheses, Hofstede’s dimensions are 
considered highly useful. Regardless of the possible limitations of Hofstede’s data, 
the results of this study provide an indication of differences of OSS activity across 
cultures. Future research should aim to cover additional variables to find out a more 
fine-grained and accurate explanation for the activity of OSS community members 
across cultures.
5.3 ARTICLe 3: AdAPTIoN of LINux SSL SeRveRS ACRoSS 
CuLTuReS
The approach of this article is similar to that of Article 2, however, this one investi-
gates culture’s role in a more demanding computing environment. The purpose of 
this article is to study whether national culture can influence the proportion of OSS 
in SSL server markets. Linux, taken as a key representative, is the most widely known 
OSS product (Economist, 2004), and SSL server markets represent highly demanding 
software markets. OSS adoption of Linux SSL servers is studied on a country level, 
i.e. the question asked is: what is the proportion of Linux among all SSL servers in a 
country? However, it is worth noticing that the country is not the adopter per se, in-
stead the adopter is likely to be an organization, and the decision maker in the organi-
zation is an individual. It has been acknowledged in the literature that ICT adoption 
decisions depend on the people in organizations, and decisions are influenced by the 
cultural characteristics of the country (Erumban and Jong, 2006). SSL server markets 
were selected as the focus of this research because they are highly demanding and be-
cause decision makers are likely to be professional. Although somewhat limited, SSL 
server markets are very competitive - according to Netcraft (2005) around 32 per cent 
of SSL servers (with valid third party certificates) on the Internet were Linux servers. 
Differences in product adoption across countries are caused by geographic, de-
mographic, socioeconomic and cultural factors (Takada and Jain, 1991). A number of 
researchers have pointed out the influence of culture on the innovativeness of a coun-
try or adoption of technology (e.g. Erumban and Jong, 2006; Lee, 1990; Slowikowski 
and Jarratt, 1997; Shore and Venkatachalam, 1996). Nevertheless, research in cultural 
factors regarding ICT adoption has received little attention (Erumban and Jong, 2006). 
Some researchers (e.g. van Everdingen and Waarts, 2003; Straub, 1994) now recom-
mend that culture be treated as an important factor in studies concerning innovation 
and IT adoption. 
Although influence of culture on technology adoption and transfer processes is 
fairly well documented, we need to further study its influence in various settings. 
Article 2 in this dissertation addressed this issue, but only in a less demanding set-
ting, i.e. in the context of OSS behavior of individuals. As the usage of OSS is increas-
ing and culture’s role is rarely studied in the context of OSS or in demanding comput-
ing environments, Article 3 is timely and meaningful. Furthermore, the relationship 
between culture and adoption of technology has been studied earlier only in a context 
where the technology has a price; freely available technology has essentially been 
47
neglected in those studies. As in Article 2, this article also employs Hofstede’s (1984, 
1997) cultural indices. 
The data sources and definitions are listed in Appendix 1. Secondary data from 
the World Bank, Netcraft, and Tuomi’s research were used for this article. The data 
collected is from the years 2004 (World Bank), 2005 (Netcraft) and 2002 (Tuomi). 
Economic and educational data is from the World Bank, SSL server data is from 
Netcraft and Linux kernel developer data from Tuomi’s research on the Linux kernel 
credit file. Gross enrollment ratio for the tertiary level was taken as an indication of 
general education level in the countries and Gross National Income per capita (GNI) 
as the indicator of economic development. Both of these were obtained from the 
World Bank.
Netcraft (2005) has extracted data automatically from Internet-connected SSL 
servers’ certificates that includes information about the geographical location of the 
owners of Internet sites and server software among other things. In this data set, 5.04 
percent servers were from unknown geographical locations. Linux kernel credits 
file data includes only the developers whose contributions have been accepted for 
the Linux kernel (Tuomi, 2004). Tuomi analyzed the credits file and identified the 
geographical locations of the contributors and when necessary used other sources 
as well. The Linux kernel (version 2.5.25) credits file contained the names of 418 con-
tributors of which six were from unknown geographical locations. A dummy variable 
‘0’ was used to indicate that there are no Linux kernel developers in the country and 
‘1’ to indicate that there are Linux kernel developers in the country.
Only the cultures/countries that had the data for Hofstede’s (1997) four cultural di-
mensions (IDV, PDI, UAI and MAS), and GNI per capita are included in this analysis. 
GNI per capita was used as a control variable so that only countries of high-income 
economies in World Bank data were included (GNI higher than US$10,066). The pur-
pose was to eliminate countries with a less developed IT infrastructure and low gen-
eral development level. However, there is cultural variation between countries even 
though economic factors do not differ greatly (Erumban and de Jong, 2006). Once the 
criteria had been applied, the data set included 30 cultures/countries that had 90.2 
percent of all Linux kernel developers and 91.17 percent of all SSL servers with valid 
third–party certificates.
Correlation and linear regression models were used to test the influence of the 
above mentioned variables on the proportion of Linux in SSL server markets: i.e., 
cultural dimensions, education level, income level and Linux professionals. Even 
though the main focus of this article is to study Linux SSL servers, the analysis in-
cludes all SSL servers, including Windows SSL servers, for comparative purposes. 
The percentage of Linux and Windows SSL servers of all SSL servers in each country 
was used as a dependent variable in the analysis. Finally, overall SSL server adop-
tion was analyzed by populated weighted adoption of SSL servers across countries.
The results reveal that both the presence of Linux kernel developers (a representa-
tive group of Linux professionals) and culture dimensions of uncertainty avoidance 
and masculinity have influence on the Linux SSL server adoption across cultures. 
Other studied factors did not show significant influence. Findings also point out that 
culture has its role even in demanding computing environments such as SSL servers. 
Due to the peculiar characteristics of OSS, this study may provide stronger evidence 
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of culture’s influence on ICT adoption. This is because in the focal context the effect of 
economical and political factors is likely remain somewhat limited (due to zero price 
of the product and universal access to it). Overall, the differences in earlier studies re-
garding ICT adoption indicate that culture’s influence on adoption decisions depends 
on the characteristics of the technology and the adopter groups.
It is of great importance to notice that culture influences proprietary technology 
and OSS adoption somewhat differently, as summarized in Table 1. This finding war-
rants further research on the topic and contributes to earlier findings on technology 
adoption and culture. Future research should especially focus on how uncertainty 
avoidance of a culture influences technology adoption. Furthermore, this research 
contributes to our understanding about the OSS movement in general and points 
out potential elements that may influence the Linux or OSS adoption process across 
cultures in various settings and ultimately influence how and where OSS firms con-
duct business. 
Table 1: Culture and IT summary of findings. The values used in the study are: no effect ‘0’, posi-
tive influence ‘+’, and negative influence ‘-’ . The sign is inside brackets if only a partial or insigni-
ficant influence was reported and ‘n.a.’ if the influence was not reported or tested.
variables/ 
study
























GNI (-) (-) (+) + n.a. n.a. + 0
EDU (+) (-) (-) 0 n.a. n.a. + 0
IDV (+) + + 0 (-) (+) (+) +
MAS + - (+) - (+) - - +
PDI (-) (-) (-)
- (for 
users)
(-) - - n.a.
UAI + - - 0 - - - -
From a more practical point of view, both OSS and traditional software firms will find 
the results of this study useful, as they indicate that software firms should take cul-
ture’s influence into account when planning marketing activities even in demanding 
computing environments. Marketing should reflect the cultural characteristic of the 
target market and the ‘softer’ characteristics of the software to attract potential users. 
Additionally, commercial software firms should also pay more attention to the find-
ings of this research, because OSS has been gaining ground worldwide. Thus com-
mercial software firms may want to take actions, based on the cultural background 
of adopters, to overcome potential OSS adopters’ desire for OSS. 
Finally, this article has some limitations. The model was tested only for high–
income level countries. Thus, one may ask whether the presented models fit to all 
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countries. Even if the answer to this were negative, this might not be a crucial limita-
tion, as the sample used in the analysis included 91.17 percent of all the SSL servers 
with valid third–party certificates worldwide. Also, Hofstede’s (1997) cultural dimen-
sion indices may be inappropriate for detailed analysis. Because Hofstede’s data is 
widely available and popular in cross–cultural economics research, Hofstede’s theory 
is considered appropriate for this particular study. This is especially so given that 
Hofstede’s cultural data is useful for testing hypotheses (Fang, 2006).
5.4 ARTICLe 4: INTeRNATIoNAL ACTIvITIeS of KNowLed-
ge-INTeNSIve SMeS: The exAMPLe of AN oPeN SouRCe 
SofTwARe fIRM
Internationalization of knowledge-intensive SMEs has been of growing interest since 
the works by McDougall (1989) and Oviatt and McDougall (1994). It appears that cur-
rent studies related to internationalization of software firms do not pay enough at-
tention to differences between various types of software firms (Ojala and Tyrväinen, 
2006). This is surprising because it has been noted that the nature of product (e.g. 
Burgel and Murray, 2000; Jones, 1999; Madsen and Servais, 1997; Moen, 2003; Moen 
et al. 2004), requirements for customer support (Burgel and Murray, 2000), customi-
zation of a product (McNaughton, 1996), and the nature of business (Jones, 1999) all 
influence the internationalization of knowledge-intensive SMEs. In addition, manag-
ers’ attitudes towards internationalization are dependent on market characteristics 
(Javalgi et al., 2003). Clearly, internationalization is more market and product specific. 
Internationalization of software firms has received its share in the literature, but OSS 
firms in this stream of research are largely neglected.
Foreign actors, either firms or users, can download OSS freely from the Internet due 
to the nature of OSS, whereas in traditional technology, the exporter alone can decide 
whether to export their products to specific markets (Chen and Sun, 2000). Moreover, 
the development of OSS is conducted in the global network (Krishnamurthy, 2003) 
and firms are part of these networks (Dahlander and Magnusson, 2005). Arguably, 
these product and market characteristics are likely to be related to the international 
activities of OSS firms. While Fillis (2001) recommended industry-specific studies to 
explain internationalization, Fletcher (2001) proposed to use a more holistic approach. 
The theory development in this article is focused on software sector and only on the 
OSS as a type of software. A holistic approach was employed so that the framework 
includes both inward and outward activities, both domestic and international activi-
ties, and formal business and informal project activities.
The purpose of this article is to develop a framework (Figure 6) that explains the 
international activities of OSS firms. The framework developed is based on solid lit-
erature review and supported by including one case firm as an illustrative example. 
Although not a full-scale case study, the case offered suitable examples of various OSS 
activities in a focal setting. A firm’s Strategy Manager was interviewed in a face-to-
face setting and through email. The framework is important to both practitioners and 
researchers, because the international activities of OSS firms have not received much 
attention in the literature. OSS forms a global community (Krishnamurthy, 2003), and 
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firms are part of this community (Dahlander and Magnusson, 2005). More impor-
tantly, the role of OSS firms is strengthening in the global software markets (Murphy, 
2004). Therefore, a better understanding of international activities of OSS firms can 
help managers to optimize their activities (whether domestic or international) and 
improve their competitiveness as a result of a boost by the activities of OSS devel-
opment. From the academic viewpoint, this framework proposes a new approach 
to explain international activities of OSS firms in a holistic manner by combining 
the network approach (Johanson and Mattsson, 1988), the INV theory (Oviatt and 
McDougall, 1994), and the inward-outward activities (Welch and Luostarinen, 1999).
Figure 6: Integrated model of international activities of OSS firms (Pykäläinen and Ojala, 2009, 
650)
The holistic approach of the framework helps to highlight the global nature of OSS (at 
least as far as the project activities are concerned), the ability of identifying partners, 
and the integrated inward-outward connection in international context. Subject to 
the nature of OSS, firms belong to international development networks or communi-
ties from their inception. The inward and outward linkages of these networks and 
communities can be used for product development and marketing activities. The pro-
posed framework captures both formal and informal activities and business and non-
business activities. Activities can be separated to project and business activities, the 
project activities being inherently international in most cases. What is more, it is rec-
ognized that international project activities may be used for competing/focusing in 
the local markets depending on the firm’s overall strategy. Finally, in the OSS project 
activities, a firm can recognize the networks and partners that are most helpful for its 
overall business operations. To illustrate a developed framework, a case of a Chinese 
OSS firm is presented. The presented model suffers from limitations, for example it 
may not be applicable to traditional software firms due to the special nature of OSS. 
Likewise, the model should be empirically tested to further refine it, as its theoretical 
foundations would benefit from empirical research. Nevertheless, the model acts as a 
starting point for future research of international activities of OSS firms. 
OSS  business  activities  
OSS  project  activities
International  activities
Inward  links Outward  links
Identify  potential  
partners
Domestic  activities Partner  network
Figure  6.  Integrated  model  of  international  activities  of  OSS  firms  (Pykäläinen  and  Ojala,  2009,  650).
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5.5 ARTICLe 5: ALLevIATINg PIRACY ThRough oPeN 
SouRCe STRATegY: AN exPLoRAToRY STudY of BuSINeSS 
SofTwARe CoMPANIeS IN ChINA
According to BSA (2010), the average piracy rate in 2009 was 43% worldwide, and the 
commercial value of unlicensed software was about USD 51 billion. In China, piracy 
is a much worse problem as 79 per cent of software are pirated (BSA, 2010). Needless 
to say that in such a market the feasibility of traditional software business strategies, 
which are based on proprietary software alone, is questionable. Due to high piracy 
rate and other kinds of counterfeiting in China, researchers (e.g. Yang et al. 2004) 
have formulated for multinationals various anti-piracy strategies based on studies 
in China.
Previous studies rest on the assumption that successful protection of IP requires 
firms to design and implement various intellectual property strategies. Anti-piracy 
strategies can be preventive or deterrent (Gopal and Sanders, 1997). Deterrent strate-
gies aim to reduce piracy by posing a threat or fear of sanctions to the pirates and 
preventive strategies refer to technological solutions that are used to prevent the act 
of piracy (Gopal and Sanders, 1997). The success of anti-piracy strategies in protecting 
of IP varies as the cases in Yang et al. (2004) show. A comprehensive strategy frame-
work for IP protection and anti-piracy measures can be found in Yang et al (2006). 
However, what appears absent in the literature is research on OSS and piracy. This 
study fills that gap.
In Article 5, cases were selected from Chinese-owned and Finnish-owned soft-
ware firms of various sizes in both OSS and proprietary software businesses. Finnish 
software firms were chosen as they are actively doing business in China and, yet, they 
had never been studied before in this topic area. Furthermore, Finland is a small open 
economy with limited domestic markets; thus foreign markets are needed to gain a 
larger user base (Bell, 1995, 1997; Ojala and Tyrväinen, 2006). Selecting software firms 
that are Finnish-owned was rational from the OSS point of view as well. Finland is 
known to be a pioneer in OSS: to give a couple of examples, Linux was originally de-
veloped by a Finn (West and Dedrick, 2001) and MySQL was started by two Swedes 
and a Finn (Sun Microsystems, 2009). Thus, all things considered, Finnish firms were 
seen as representative of foreign software firms for the purpose of Article 5. When it 
comes to other selection criteria, only firms that were in ‘professional’ software busi-
ness (i.e. software being used in firms and organizations) were chosen. For the inter-
views, managerial staff, such as CEOs and chief representatives, were selected on the 
basis of their responsibilities for crafting corporate strategies in the Chinese markets. 
Other interviewees from the professional software business with rich knowledge and 
experience were also included. 
Once all the criteria were applied, altogether eight firms were selected, provid-
ing ten interviewees for case studies. Of these firms, three were Finnish-owned: two 
proprietary software firms and one dual-license firm offering proprietary and OSS 
software depending on customers’ needs. The rest of the firms were Chinese OSS 
firms. All of the interviewees had profound understanding of the influence of piracy 
on their business and the challenges that OSS businesses face were familiar to them 
as well.
52
The findings of this article indicate that the Open Source (OS) strategy can be used 
against piracy under certain circumstances. The OS strategy is suitable when the 
market, software and firm conditions are right for it. In right market conditions, us-
ers are willing to pay for services, appropriate software conditions are created when 
the software in question is large, critical and complex, and propitious firm conditions 
for medium-sized firms mean that the OS strategy may be more suitable for them in 
terms of human and financial resources. Right market conditions are a prerequisite 
for the OS strategy to function because in Open Source Software the main business 
logic is to make money by selling services. However, due to variations in end users’ 
skills, appropriate software conditions are not a prerequisite for the OS strategy to 
work: some users may require support even for software that is quite simple while 
others may not need any support at all even for complicated software. Finally, due to 
human and financial resources for OSS development and business, it appears an OS 
strategy to counter piracy may be the most suitable for medium-sized firms. A niche 
market may provide opportunities for small firms as well, as becomes evident from 
the article. In addition to introducing a new anti-piracy strategy, this article intro-
duces new measurements for assessing effectiveness of anti-piracy strategy. These 
include improvements in income and revenues, in reputation, stakeholder base (end 
users, licensees, and partners), the value of the firm, cost reduction in the software 
development by using OSS, and in the ratio between software budget and the total 
expenditure of the organization.
OSS can be an efficient strategy against piracy because it essentially destroys the 
pirates’ business rationale. In other words, how can pirates put a price tag on some-
thing that is provided for free anyway? It is worth noticing that OSS is not created to 
fight piracy, so the effectiveness of the OS strategy against piracy should be thought 
more from an individual firm’s viewpoint. Finally, the OS strategy may bring several 
advantages for the firm, such as improved reputation, increased number of partners, 
larger customer base and lowered costs. Naturally, before applying the OS strategy 
against piracy, the firm must find the right business model to make money and assess 
the conditions where the OS strategy is suitable for the firm in question. Furthermore, 
the OS strategy may help only when the software in question is pirated.
Limitations of this article relate to the empirical data. As the interviews were 
conducted only in China, the findings may not be applicable to other countries or 
to countries with a low piracy rate. The research should be conducted in other high 
piracy rate countries as well, in order to validate the findings. Furthermore, the in-
terviewees were from firms with less than 400 employees, so future research might 
include more variation in firm sizes and types. Based on this exploratory research, the 
theoretical underpinnings can be further refined as well. From the methodological 
viewpoint, the ideas and findings presented could be further tested by quantitative 
research when using larger sample sizes.
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6 Discussion and Conclusions
This dissertation is an industry-driven case study of OSS business in the international 
context. The purpose of this dissertation is to make OSS business better understood 
in the international context in general, and as such, includes discussion concern-
ing aspects of strategies, opportunities and challenges for OSS firms. To provide an 
overview of the discussion, a framework is formed. It consists of the following parts: 
a model that explains why a firm might choose strategies building on OSS ideas and 
thereby profiting in current software business (Articles 1 and 5); a new holistic frame-
work illustrating international activities of OSS firms (Article 4); and culture’s role 
in OSS adoption (Articles 2 and 3). All of the aforementioned component issues are 
influenced by the characteristics of OSS. The overall contribution of this dissertation 
to the theory in the software domain is four-fold (numbered in Figure 7): 1) in general 
it contributes to earlier findings about culture’s influence on technology adoption; 2) 
it improves our understanding of international activities of OSS firms and provides 
a new addition to the internationalization models in the form of industry-specific 
findings; 3) it allows us to explain the difference in profiting from innovation between 
OSS and proprietary firms; and 4) it suggests a new ‘permissive’ anti-piracy strategy 
that does not belong to either the deterrent strategy or preventive strategy against 
piracy. The framework is depicted in Figure 7.
OSS firms face unique challenges in their business models, strategies and interna-
tional activities. Rather than inventing a single framework or a model for internation-
alization of OSS firms per se, it is better to try to understand the business of OSS firms 
in the international context holistically. Thus we may be able to explain their activities 
regardless of their focus on international or domestic business. In the context of OSS 
firms, many of them can be influenced by international activities, which may very 
well be for the purpose of domestic business. In other words, this framework does not 
explain the internationalization process of OSS firms in the same way as traditional 
internationalization theories try to explain the internationalization processes in gen-
eral. This is because no single internationalization theory can adequately explain 
the behavior behind the decision-making of OSS firms. Thus several issues must be 
considered when examining the OSS business in international context.
The starting point of understanding OSS business in the international context is 
to have knowledge about the characteristics of OSS. From the peculiar characteristics 
of OSS it follows that OSS business can be different from the business of proprietary 
firms. For example, OSS firms accept that they may not be able to profit from the 
technology itself and that they cannot control who uses, sells or buys the software. 
The ideology behind OSS can be quite different from that on which proprietary soft-
ware is based. OSS stands for openness and freedom, motivating and also forcing the 
firm to apply its strategy accordingly. It has been noted that external resources are 
becoming important and available for commercialization (Chesbrough, 2003a, 2003b; 
Lin et al., 2002; Linder et al., 2003), and so are the benefits of sharing technologies 
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(e.g. Chesbrough, 2003a, 2003b; LaPlaca and Punj, 1989; Kline, 2003). In this disserta-
tion, the new model for profiting from software innovations combines ideas from the 
earlier work by Teece (1986), Chesbrough (2003a, 2003b), Kampas (2003), Leibold et al. 
(2004). The model contributes to our understanding on how firms may compete in the 
new era of computing. The new model appears to show that the strategies based on 
openness can be viable, as the firm may concentrate on developing complementary 
assets and business innovations instead of trying to directly profit from software. 
It was noted that the softer characteristics of OSS (i.e. ideology) may influence the 
firm’s strategies and might influence the adoption of OSS as well. Using the abductive 
approach, the research went forward focusing on the influence of softer character-
istics, especially cultures’ role in OSS adoption across countries. Technology adop-
tion across cultures is a widely studied topic (e.g. see Erumban and Jong, 2006; van 
Everdingen and Waarts, 2003; Png et al., 2001), but OSS has so far been excluded from 
such studies. Culture’s role is more pertinent in the distribution of OSS than in the 
distribution of proprietary software (or proprietary technology in general) because 
OSS can be distributed freely. Unlike with OSS, a proprietary product owner can 
decide where to sell (e.g. see Chen and Sun, 2000) thus possibly limiting its adoption 
across cultures/countries. Also, it appears that the attention should be directed to-
wards the influence of uncertainty avoidance. In earlier research, uncertainty avoid-
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ance has been shown to have negative influence on innovativeness and adoption of 
technology (e.g. Png et al., 2001; van Everdingen and Waarts, 2003; Erumban and Jong, 
2006; Steenkamp et al., 1999). This was confirmed, also in this research, for proprie-
tary technology (Windows SSL server adoption) and SSL servers in general. However, 
OSS adoption (Linux as representative) is influenced differently. Thus, it is reasonable 
to take culture’s effect into account when considering business of OSS firms in inter-
national context. This suggestion is in line with views which recommend that culture 
should be integrated in diffusion of technology models (e.g. Meade and Islam, 2006). 
Related to earlier research on adoption of technology, this dissertation offers new 
insights from the viewpoint of OSS - a new previously unstudied technology - and 
urges doing further research on technology adoption across cultures while account-
ing for other freely available new technologies and perhaps looking into the earlier 
research settings in this new light.
All OSS firms are part of a global community, due to the nature of OSS. Some of the 
earliest internationalization theories claimed that firms first internationalize to coun-
tries within a short psychic distance (e.g. see Johanson and Wiedersheim-Paul, 1975), 
and that may have been correct in the past. Later, new theories have been presented 
to account for network relationships (e.g. see Johanson and Mattsson, 1988), founders’ 
connections and use of resources of multiple countries to bring about INVs etc. (e.g. 
see Oviatt and McDougall, 1994; Sasi and Arenius, 2008). In addition, inward-outward 
connections have gained some attention in the international business literature (e.g. 
Fletcher, 2001; Liang and Parkhe, 1997; Karlsen et al., 2003; Welch and Luostarinen, 
1999). As discussed, some of the models have been satisfactorily employed to explain 
software firms’ internationalization (e.g. Bell, 1995; Coviello and Munro, 1997). Firms 
have a control over where to export their products (e.g. see Chen and Sun, 2000) and, 
if we take stage models as an example, we can clearly see that they are able to choose 
‘easy’ countries as their first target markets. Similarly in other internationalization 
models, the firm selling or producing proprietary products is able to choose where 
and with whom to do business. The network model, for example, does not even care 
to which countries the firm internationalizes (Johanson and Vahlne, 2003) - but still 
the ultimate decision (based on the available network resources) is up to the firm. It 
seems that there has been one implicit assumption all along: the firm is in control of 
the sales and/or production of the product. 
When dealing with international context we must remember that OSS is freely 
distributable - anyone anywhere can get it for free. Thus, in the context of OSS we 
have to introduce other aspects into the models due to the free availability and distri-
bution of the product, i.e. the source code. There are no political or economic barriers, 
and the OSS firm cannot control who uses, copies or modifies the software product or 
when and where it is used. On one hand, this creates a challenge of how to do busi-
ness internationally, but, on the other hand, it offers an opportunity for OSS firms 
- they can use any international OSS project software in their domestic or foreign 
business activities. Therefore, the nature of OSS has a direct impact on the OSS firm’s 
strategy decisions, regardless of its focus on domestic or foreign markets. Because 
of free distribution of OSS, OSS firms must consider where the software is adopted, 
used or developed. This is related to the holistic model in Article 4 combining the 
network model of internationalization, inward-outward connections and INV theory 
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to describe the activities of OSS firms in international context. Combining these ele-
ments helps one in discovering whether the purpose of the international activities in 
an OSS firm might be to further domestic business operations. The integrated model 
contributes to our understanding when examining the OSS firm’s international activi-
ties. It is also claimed that no traditional internationalization model alone can explain 
satisfactorily OSS firm’s international activities.
While conducting research on culture’s influence on OSS adoption, the issue of 
piracy came up. Anti-piracy strategies can be categorized to preventive or deterrent 
strategies (Gopal and Sanders, 1997). In preventive strategies, technological solutions 
are used to prevent piracy, whereas, in deterrent strategies, threat or fear of sanctions 
is used in hope to reduce piracy (Gopal and Sanders, 1997). Unfortunately, technical 
protection methods (preventive strategy) fail to protect software from piracy (Djekic 
and Loebbecke, 2007). It even has been noted that in some cases the firm may be better 
off not implementing any protection strategy for software (Kwan et al., 2008). Only 
deterrent strategies have the potential to increase profits, even though both deter-
rent and preventive strategies can reduce piracy (Gopal and Sanders, 1997). Indeed, 
the success of anti-piracy strategies in IP protection varies, as the cases in Yang et 
al. (2004) show. Software piracy, which is a worldwide problem, results in a situation 
similar to that in OSS – that is, the firm won’t profit from the software product direct-
ly. Piracy affects both proprietary and open source software, but for different reasons: 
proprietary software firms cannot earn money from their software that is being used 
illegally; likewise, OSS firms may lose customers who, instead of using OSS, choose to 
use their competitor’s software illegally. However, in high piracy rate countries OSS 
firms can, in theory, do business as usual because their income is not derived from 
their products directly. Piracy in fact may even offer a proprietary firm an opportu-
nity to take the Open Source strategy for consideration as an alternative strategy. The 
Open Source strategy was introduced as an alternative anti-piracy strategy to existing 
strategies. Furthermore, the Open Source strategy against piracy in a way suggests 
a new category of anti-piracy strategies - permissive strategies. Permissive types of 
strategies are being used already in music industry. The Open Source strategy against 
piracy can be explained also by the model presented in Article 1. The potential of the 
Open Source strategy against piracy further indicates the viability of OSS business 
internationally as with it one can avoid the most significant obstacle to the software 
business. It appears that OSS might be the proper choice under certain circumstances 
in some markets. Thus a sound strategy and a market threat may both contribute to a 
firm’s decision to be in OSS business. Next, each of the issues in the above discussion 
and answers to all the research questions will be explained individually.
6.1 PRofITINg fRoM SofTwARe INNovATIoNS
Traditional proprietary software business has focused on the product and protec-
tion of intellectual property. OSS challenges such strategy. OSS firms make money 
for instance by providing services around the software since the software itself (or 
the software source code) is freely available. Such business model may be somewhat 
strange to firms accustomed to proprietary software business. However, as pointed 
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out in Article 1, that business model makes sense. The reason why ideology has an 
important role for the profiting conditions of software firms is that in a weak appro-
priability regime complementary assets become critically important while external 
sources of innovations are also important and available for commercialization as 
well. This view is in line with Teece (1986), and Chesbrough (2003a,b), Lin et al. (2002), 
and Linder et al. (2003). Firms with open ideology are more willing to take advantage 
of external technologies and work with outsiders. Because the firms with open ideol-
ogy do not seek formal protection for their technologies, they are not able to directly 
profit from the technologies and must innovate in other aspects of business. This 
leads the firm to pay more attention to the complementary assets and their efficient 
utilization and to new business innovations. However, because OSS firms compete 
with proprietary software companies and their closed technologies, the nature of 
technology is included in the model as well.
The suggested model provides a tool to software firms and supports the idea that 
a strategy based on OSS can be a rational choice. To run OSS business, the firm first 
should accept that it cannot make money from the product. Thus, being an OSS-based 
business, it most likely must rely on the competitive advantage acquired through ef-
ficient utilization of complementary assets and creation of business innovations. OSS 
and open ideology are driving business innovations, and competition may shift to 
services etc. in the modern software markets. As a result, proprietary software firms 
may have to re-evaluate their business strategies even if OSS poses no direct threat to 
them. Article 1 provides the answer to the question related to the first sub-objective 
of this dissertation: 
What kind of model can explain the decisions behind the strategies in competition 
between OSS and proprietary firms? 
The model explaining the competitive strategies in the modern software business 
consists of ideology, complementary assets and nature of technology. This three-dimen-
sional model can explain the profiting opportunities in software business. The prof-
iting from software innovations model contributes to our understanding about how firms 
may sculpture their strategies in the new era of computing where proprietary firms face 
competition from freely available alternatives and vice versa (Article 1). In addition, 
the proposed model provides an alternative and challenges the highly quoted profiting from 
innovations model by Teece (1986).  
Ideology (a softer characteristic) was found to be an influential factor in the mod-
el, and this suggested that softer characteristics might have more influence on OSS 
across cultures. This is hinted, among other things, by Hicks et al. (2005) in their no-
tion that OSS can be driven by moral and ethical principles and/or, in some cases, by 
economical and technical merits. Naturally, the values and thinking around ethical, 
moral, economical and technical issues can be influenced by the national culture and 
economic development. These factors are accounted for in the subsequent articles to 
some extent.
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6.2 CuLTuRe ANd TeChNoLogY AdoPTIoN
As explained above, OSS business is influenced by softer characteristics. While re-
searching for the model of how to profit from innovations in the software sector, 
ideology and softer issues were brought up. Furthermore, the research process also 
provided hints that OSS is not equally popular across countries - why? This led to the 
study of culture’s influence on technology adoption. There is evidence that cultural 
factors (e.g. Erumban and Jong, 2006; Png et al., 2001) along with economical, political 
and technical factors (Mante-Meijer and Ling, 2001) affect technology adoption, but 
as pointed out in Articles 2 and 3 the influence is somewhat different in OSS. Earlier 
studies have found that economical factors have a strong influence on the adoption 
of technology and innovativeness (e.g. Dekimpe et al., 2000; Lee, 1990). Political fac-
tors are unlikely to be present in OSS, because OSS is free to distribute. As OSS is 
also freely available (zero price), it is necessary to raise a concern about applicability 
of the earlier findings of culture’s influence on the adoption of technologies to OSS 
adoption in different countries. 
Adoption of OSS has so far received no attention in the cross-cultural research 
literature. In this dissertation, articles concerning the relationship between culture 
and OSS adoption indicate that the popularity of OSS results partly from the national 
culture. As an example, technological products may need to be proven successful 
elsewhere before countries with uncertainty avoiding culture can adopt them (e.g. 
Shore and Venkatachalam, 1996), but this may not be the case with OSS - as the results 
of Article 3 indicate. The reason may not be the propensity to adopt new technology, 
but simply the characteristics of OSS – it is free to try and use (excluding the learning 
costs). Likewise, results of earlier studies regarding culture’s influence on technology 
adoption have traditionally included the influence of costs of the product (implicitly) 
because previously there has not been other freely and widely available technology 
such as OSS. Unfortunately, the influence of costs cannot be completely ignored, be-
cause costs of learning and of physical products, i.e. the computer, may still be an im-
portant part of the adoption process even in the OSS context. Articles 2 and 3 provide 
the answer to the question related to the second sub-objective of this dissertation:
What is the culture’s influence on OSS adoption like, and does it differ from the 
influence it has on proprietary technology adoption across cultures?
The results of two of the articles showed that culture’s influence on OSS adoption have 
some similarities to its influence on adoption of proprietary technologies, but at the same time 
that influence is somewhat different from the influence on proprietary technology adoption. 
The contribution of this finding is two-fold: first, adoption of OSS and proprietary soft-
ware across cultures differs from each other; second, earlier studies may have tested the adop-
tion of products with a price tag rather than the adoption of technology per se, consequently 
further study is recommend considering the influence of culture on the adoption of 
technology process. The influence of culture might be further emphasized by the 
softer characteristics of OSS, i.e. the ideology behind OSS. The uncertainty avoidance 
dimension of the culture, in particular, should gain further attention in the relation 
between OSS and technology adoption across cultures. The uncovered influence of 
culture in OSS adoption pointed out some connections between OSS and piracy. This 
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led to another article (Article 5), whereas other issues raised the interest toward the 
international activities of OSS firms (Article 4).
6.3 INTeRNATIoNAL ACTIvITIeS ANd INTeRNATIoNALIzA-
TIoN ModeLS
Despite the fact that internationalization of software firms and that of knowledge-
based firms are fairly well studied, there is still limited knowledge about interna-
tional activities of OSS firms. Article 4 sheds light on this issue by describing a model 
formed on the basis of earlier research concerning international business and the 
peculiar characteristics of OSS firms. 
While developing the model in the article, a holistic view in industry-specific 
settings is applied. There is some evidence that internationalization of traditional 
proprietary software firms follows industry trends (Bell, 1995), but the international 
activities of OSS business may not. Perhaps it is because the economical factors that 
have been found to strongly influence the adoption of technology and innovativeness 
(e.g. Dekimpe et al., 2000; Lee, 1990) are largely missing in the OSS context. The reason 
could also be that traditionally exporters have been able to control their export des-
tinations and activities (Chen and Sun, 2000), i.e. a traditional exporter’s first target 
market could be an easy country in terms of psychic distance, or the exporter could 
choose its network partners. In contrast, OSS firms may not have such luxury. This 
is especially important for models attempting to explain internationalization of OSS 
firms, because, due to the characteristics of OSS, these firms cannot decide where and 
when the product is going to be used or exported/imported. 
The inability to control export/import activities may become very challenging as: 
exporters might want to follow the pull factor but are unable to sell the product or 
services in the target market since the software can be freely copied anyway. Thus, 
for local firms it would be easier than for foreign ones to do business in local mar-
kets with their OSS products. As a result, it is likely that an internationalizing OSS 
firm would face challenges and opportunities that are different from those faced by 
proprietary technology firms when looking into new markets. Therefore, traditional 
internationalization theories may not be directly applicable to OSS firms; instead 
they should be considered holistically to better understand OSS firms in international 
context. Article 4 provides insights by its answer to the question related to the third 
sub-objective of this dissertation:
Can traditional internationalization theories be applied as such to the internation-
alization of OSS firms?
Any of the traditional internationalization theories alone may not be able to satisfac-
torily explain the international activities of OSS firms. OSS firms are inherently inter-
national at least with respect to what comes to development activities, however, these 
activities may be carried out for the purpose of both domestic and international business 
as shown in Article 4. The framework developed in Article 4 combines international 
business theories, including the inward-outward, INV and network models, all of 
which were found very helpful in understanding the international activities and 
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internationalization processes of OSS firms. These models together can explain the 
activities within OSS projects, network development, and the business activities in 
domestic or international context as illustrated, to some extent, by the case example in 
the article. To illustrate the presented model, inward activities of the case firm were 
designed to improve competences related to the firm’s own offerings in the domestic 
markets by following OSS. Outward activities of the case firm included contributions 
back to the OSS project. Reasons for outward activities were, on one hand, technical 
and business-related, and on the other, related to the potential to steer the project in 
desired direction. Where it comes to the networking activities, the case firm illus-
trated that, for OSS firms, networks can be used to build business activities through 
inward/outward activities. Furthermore, inward/outward activities might be there 
for the purpose of the domestic business. 
Network theory, INV and inward-outward connections form a holistic model for interna-
tional activities of OSS firms. Such a holistic view contributes to internationalization 
theories in case of OSS firms. OSS firms are somewhat different from proprietary software 
firms in the international context due to the nature of OSS products - this finding can 
be added generally as a contribution to the internationalization theories concerning 
software business. Yet, owing to the nature of OSS this holistic model may not be ap-
plicable to traditional proprietary software firms. For example, activities related to the 
OSS projects are useful in partner recognition and in forming of relationships, which 
both can be subsequently used in domestic or international business depending on 
the firm’s strategy. Through these activities suitable partners can be easily recognized 
via software source code or contribution to OSS projects. In the case of proprietary 
software, however, recognizing partners’ technical skills may be much harder as the 
software source code is not available for outsiders.
6.4 PIRACY
As most countries do not impose legal barriers and as localization of software is easy 
(Bell,1997), software firms should be eager to internationalize. However, the barrier 
created by piracy cannot be neglected - in some markets it can form a real obstacle 
for proprietary firms with traditional proprietary technology strategies, though for 
OSS it could be just like in any other market. Anti-piracy strategies are generally 
categorized to preventive or deterrent strategies (Gopal and Sanders, 1997). Technical 
solutions that are designed to increase the costs of piracy fall into preventive category, 
whereas fear of sanctions and threat against the user are deterrent means (Gopal and 
Sanders 1997). In addition, instead of using punitive methods, marketing mix strate-
gies can, in some cases, solve the piracy problem (e.g. Jain, 1996; Sundararajan, 2004). 
Thus, optimal sales of digital products may be reached, for example, by adjusting 
pricing, among other things (Sundararajan, 2004; Chellappa and Shivendu, 2005). As 
a consequence, firms have started offering tiered pricing of their software (Peitz and 
Waelbroeck, 2006). Preventive and deterrent controls may reduce piracy, but accord-
ing to Gopal and Sanders (1997) only deterrent controls have potential to increase 
profits. In fact, preventive controls may not even work (Djekic and Loebbecke, 2007). 
Strong-handed protection tactics have been suspected to sometimes weaken the de-
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mand of the product (Jain 1996). Despite the availability of several strategies against 
piracy, piracy is still increasing in many markets (Sundararajan 2004; and see BSA, 
[2004] and [2010]). Clearly there is room for improvements in and additions to the 
anti-piracy strategies. 
While proprietary firms might regard it better to avoid high piracy rate countries 
or enter with a low commitment, OSS firms could even be attracted to such markets. 
OSS firms are expected to accept the inability to profit directly from the software 
product (e.g. see Article 1), which, together with the assumption of connection be-
tween piracy and OSS in Article 2, could suggest considering the ideas and opportu-
nities offered by OSS. Consequently, Article 5 recommends a new anti-piracy strategy, 
which utilizes the ideas derived from OSS, to software firms - providing software for 
free but charging for the services and/or add-ons for the software product, among 
other things. Article 5 provides the answer to the question related to the fourth sub-
objective of this dissertation:
Can OSS ideas be applied as a strategy against piracy in foreign markets? 
The Open Source strategy can be applied as an anti-piracy strategy. However, as 
explained, it has certain limitations, making it usable only under certain circum-
stances. It can be used when the market, firm and software conditions permit that. 
Market conditions refer to users’ willingness to pay for services whereas software 
conditions refer to the nature of software – i.e. large, critical and complex software. 
Firm conditions refer to the characteristics of the firm. The research indicated that 
the OS strategy may be more suitable for firms with a right amount of financial and 
human resources, such as medium-sized firms. Because OSS firms often rely on sell-
ing services, the above mentioned suitable market condition is a prerequisite for the 
OS strategy to work against the piracy. The appropriate software condition referred 
to is less of a requirement, because some users may require support services even 
for less complicated software, whereas other users do not need support at all. Firm 
conditions set some limitations on the kinds of firms the OS strategy is most suitable 
for. The findings indicate that medium-sized firms could be the best fitted to apply 
the OS strategy against piracy due to the amount of human and financial resources 
available to them. However, some interviewees pointed out that a niche market might 
provide opportunities for small firms to apply the OS strategy. 
The effectiveness of the OS strategy against piracy should be viewed from an 
individual firm’s viewpoint, because, generally, OSS is not created to fight piracy per 
se. Nevertheless, the OS strategy may bring advantages for the software firm. The 
potential advantages include improved reputation, increased number of partners, a 
larger customer base and lowered costs. However, the OS strategy is usable against 
piracy only when the software in question is pirated and the firm has a suitable busi-
ness model to make money. Furthermore, the firm must assess the conditions and 
whether the OS strategy is suitable for it.
Open Source strategy as an anti-piracy strategy can be understood by the model 
in Article 1, where it indicates the outcome of anti-piracy strategies under the circum-
stances of piracy when proprietary software firms cannot profit from the product di-
rectly. In such situation, as deduced from the model, a firm without an open ideology 
and usable complementary assets has fewer chances to profit. However, once the firm 
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realizes this, it may become more profitable and avoid piracy by means of develop-
ing its complementary assets and changing its approach, e.g. by accepting the Open 
Source strategy. Sometimes in some markets, a firm’s attitude towards OSS business 
could be explained by high piracy rate in the market as cases in Article 5 showed. 
Article 5 contributes to our knowledge about anti-piracy strategies by introducing a 
new permissive anti-piracy strategy and identifying new measurements for the assessment 
of the effectiveness of anti-piracy strategies. The measurements identified for assessing 
effectiveness include: income and revenues, reputation, the size of the stakeholder base, the 
value of the firm, cost reduction in the software development, and the ratio between software 
budget and the total expenditure.
6.5 CoNCLudINg ReMARKS
This dissertation contributes to traditional internationalization theories and software 
business models while examining OSS business in international context. Firstly, OSS 
has challenged, to some extent, the traditional technology business (including soft-
ware) strategy which has been focusing on the product and protection of intellectual 
property. Secondly, the OSS software developer cannot control where the software 
is exported to/imported from, which apparently transcends the internationalization 
models. Thirdly, research to find out about the impact of culture on technology adop-
tion has traditionally included the effect of costs of the product (implicitly), which 
could yield a different outcome in OSS. Finally, piracy is too big of a problem world-
wide, thus traditional business models focusing on sales of software products alone 
should be questioned and alternative ways to profit be developed. OSS firms face the 
above issues differently, therefore their response and activities are likely to be differ-
ent from those of proprietary firms in the international context. Thus the findings of 
this dissertation should not be applied to proprietary software or any other type of 
software produced by firms other than OSS firms. Overall, this dissertation captures 
a comprehensive view on OSS business in international context. 
The approach to this dissertation was through abductive logic utilizing quali-
tative and quantitative methods in the form of a case study. The overall research 
process allowed the use of multiple methods (method triangulation), multiple data 
sources (data triangulation) and multiple researchers (researcher triangulation). All 
of these triangulations help in improving the soundness of the research. Abductive 
approach was found suitable for this research, as OSS is a rarely studied topic and 
because during the research process new issues were uncovered that led to the subse-
quent steps along the most promising path for the attainment of the goal. The process 
started from a model describing the way of profiting from innovations in the software 
sector, led through culture to international activities, and finally to piracy problem 
in the software sector.
As internationalization theories were criticized, one may expect this dissertation 
to offer some improvements in that area. By utilizing the findings of this disserta-
tion, we are better equipped to explain the activities of OSS firms in the international 
context. Traditional models have had difficulties in explaining the internationaliza-
tion of high-tech firms and SMEs, as well as the speed of that internationalization; 
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they do not account for management’s influence; or they focus on products so much 
so as to largely ignore services, among other things. Furthermore, those models may 
not be suitable for investigating internationalization of firms in under-researched 
sectors. As shown in this research, we gain a better understanding of international 
activities of OSS firms when we combine network, international new ventures and 
inward/outward theories from the internationalization literature. This is only a part 
of the solution when investigating OSS firms in international context. Once we take 
the presented model of profiting from innovations in the software sector into account, 
we can understand the OSS business even more - this makes us to understand that 
successful OSS business models can be based on cold, rational facts. Further insights 
to business of OSS firms in international context can be gained through culture, as 
culture can explain why in some countries OSS adoption (use/development) is higher 
than in others. In some traditional internationalization theories, culture’s role is taken 
into account in terms of psychic distance or barrier to the information flow - e.g. ex-
porting to ‘similar’ countries might be easier. Additionally, the concept of ‘control’ 
could be one reason why internationalization literature and technology adoption 
literature have been kept separate. This cannot be applied to OSS in international 
context, because in OSS business we have to remember that OSS is available for eve-
ryone. Now that we can understand the factors that can explain the profiting of OSS 
firms and their international activities even the culture is accounted for. Lastly, as 
piracy is the most significant problem in software industry, it should be taken into 
account in the internationalization models (in the form of target market character-
istics, for example) in an attempt to explain software firms’ international activities. 
In some cases, piracy can be a barrier, whereas in other cases, it can be a pull factor 
for some firms. Indeed, it has proved to be important also in the context of OSS, not 
because of its significant impact on business, but because open source provides an 
alternative strategy for piracy-plagued countries. This final notion can explain why 
some software firms can accept the inability to profit directly from the software in 
certain markets.
Based on the results of the articles in this dissertation, all these issues should be 
integrated while examining OSS business in international context. In other words, 
integrating internationalization theories and culture’s influence on adoption of technologies 
theories may be a model we should consider in the research while still keeping in mind 
the profiting from innovations model and the inability to profit from software in high piracy 
rate countries. Thus, to better understand the business of OSS firms in international 
context, one has to take account of the realities of the OSS business: profiting from 
innovation by complementary assets and subsequent business innovations (Article 
1); influences of cultural factors (Articles 2 and 3); integrated international activities 
that may very well serve the purposes of domestic business (Article 4); threats faced 
by software business - for example piracy, which may open a door for the Open 
Source strategy (Article 5). Internationalization models in general should be further 
developed to accommodate business models based on freely available technologies 
such as OSS. In these new models, especially for software firms, culture’s influence 
should be considered as one of the pull factors of the target market as well. Or, per-
haps we should take the new models even further to integrate adoption of technology 
theories to them.
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Let’s finish this chapter with an example for some thoughts. As we know, China 
is a very attractive market and production base. However, due to its high piracy rate 
and distinct culture (e.g. for Finnish companies, China is culturally distant) China is 
a challenging market. Because of piracy there are significant IPR risks in both selling 
proprietary software and maybe even in the development of proprietary software. 
For a firm focusing on OSS both of these risks are not such big issues (the software is 
available for anyone anyway): if the firm has the right business model built on busi-
ness innovation through complementary assets etc., they will be able to develop their 
business in China with the help of various connections, for example, through inward/
outward and network relationships. 
6.6 evALuATIoN of The STudY, LIMITATIoNS ANd fuRT-
heR ReSeARCh
Reliability refers to the extent to which other researchers could reach the same con-
clusions when repeating the same study (Eriksson and Kovalainen, 2008; Yin, 2003). 
This practically means that other researchers following exactly the same research 
procedure would come up with the same findings and conclusions. Thus, keeping 
reliability in mind, all the material relating to this research is kept, to allow the re-
search (as well as cases) to be repeated. The material includes written works, notes, 
original documents, emails, datasets, data sources etc. By following the research 
procedures for each of the research steps in this research, other researchers should 
come to similar conclusions. Reliability is related to the consistency in research steps 
(Eriksson and Kovalainen, 2008). It is also worth to notice that the results are quite 
consistent with earlier research, indicating reliability. According to Golafshani (2003), 
if in quantitative research the measure is stable, then the results should be similar 
between repeated tests. Stability, thus, indicates reliability.
Validity refers to the accuracy of the findings (Eriksson and Kovalainen, 2008). 
It indicates that the measurements are accurate and actually measure what they are 
intended to measure (Golafshani, 2003). In this dissertation well-known data sources 
of well-established measurements have been used where applicable. The data of the 
OSS community activity is slightly problematic for measurements, as explained in the 
research articles. Nevertheless, they also should be valid because OSS developers and 
users form a voluntary global community. One would expect that such research data 
would represent, as a proxy measurement, the activity of the community members 
in each country in similar manner. Construct validity refers to the establishment of 
correct research procedures (Yin, 2003), i.e. to what extent a research investigates 
what it claims to investigate with an accurate procedure (Denzin and Lincoln, 1994). 
To support the arguments presented in this dissertation, extensive literature review 
has been used for each sub-problem and the research procedures have been presented 
as needed. In addition, the interviewees were asked to comment on the collected 
interview data in the research articles, including interview data. Finally, in theory 
building, case studies can be used as a starting point (Eisenhardt, 1989). Between four 
to ten cases can provide the basis for generalization (Yin, 2003). External validity re-
fers to the generalizability of a theory. However, it is worth keeping in mind that this 
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dissertation is a case study focusing only on OSS business, thus the findings of this 
dissertation as a whole are not meant to be generalizeable to other than OSS firms.
The weak points of this dissertation include limitations related to data (use of 
secondary data), usage of methodologies, and the complexity of the research context. 
Using secondary data does have some disadvantages, but as several data sources 
were utilized this limitation does not create overwhelming problems. Data from 
well-known sources and well-established measurements were used, decreasing the 
problems of usage of secondary data. One could collect more primary data to un-
cover more details about the OSS business. However, regardless of some limitations 
of the data, it should be kept in mind that the purpose of this dissertation is not to 
provide generalizeable results, but to form an understanding of the ‘big picture’ of 
the OSS business in international context. As to methodology, both quantitative and 
qualitative approaches were used in line with the research approach (abductive) and 
methodology (case study). However, quantitative and qualitative methodologies were 
not used for each article, neither were they simultaneously used in any single article, 
instead the best method was chosen for each subtopic of the dissertation. Future 
research could include more empirical data to validate or invalidate the findings of 
this dissertation and thereby improve the models presented here. 
Another issue worth remember in case studies (qualitative in nature) is the influ-
ence of the researcher in the interpretation process. The findings reported in this dis-
sertation are based on my subjective interpretations based on the literature, research 
data and background factors, thus other researchers may come up with different 
interpretations from the very same data. This is the nature of the chosen research 
approach. Nevertheless, as mentioned in the methodology section, researcher tri-
angulation was used in this dissertation, thus accounting, to some extent, for other 
researchers’ views on the topic as well.
Complexity of the research context brings about some particular issues. Although 
OSS firms are software firms and software industry is widely studied in general, 
the peculiar nature of OSS separates OSS firms from traditional software firms. The 
global voluntary relationships between OSS firms and community members add to 
the complexity as well.
Cultural characteristics of OSS users and developers were not studied in Articles 
2 and 3. In this dissertation only country-level adoption of OSS was investigated, 
which does not provide any idea at all what the OSS users or developers are like in 
terms of cultural dimensions etc. The research on OSS users’ cultural characteristics 
could bring further insights to the adoption of OSS across cultures. This could be 
one important venue for future research. One may ask: what are the OSS users like? 
Are they different in terms of cultural characteristics from other computer users in 
the same country?
Finally, as mentioned earlier, this dissertation urges future research to focus more 
on integrating culture’s influence on technology adoption into the internationalization 
models and technology adoption models. Technology adoption and internationaliza-
tion models should be integrated into a theoretical model to better understand the 
relationship between firms’ strategies and the spread of technologies across cultures.
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7 Errata et Omissiones
Original title of Article 3 was misspelled: Adaption of Linux SSL servers across cul-
tures.
After the correction it should read: Adoption of Linux SSL servers across cultures 
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Appendix 1. Explanations of 
Variables in Articles 2 and 3.
Internet adoption rate: Internet subscribers per 1000 people.
Broadband adoption rate: Broadband subscribers per 1000 people.
Fixed and mobile rate: Fixed and mobile subscribers per 1000 people.
Linux kernel developers: Number of Linux kernel contributors. 1 is used as a dummy variable 
if the country has Linux kernel developers, 0 if there are no kernel developers in the 
country. 
Linux Counter: An Internet counter of Linux users. Used as the proportion of Linux users of 
all Internet users. 
Free and OSS (FLOSS) developer data: The number of respondents in earlier research on OSS 
developers. Ghost et al. (2002) and David et. al (2003) in combination. As a proportion 
of the number of Internet users. 
Piracy rate: Percentage of pirated software of all software. 
Educational data: Gross enrollment ratio for tertiary education.
GNI per capita: Gross National Income divided by population. Used as an indicator of the level 
of economic development.
SSL server data: The proportion of Linux/Windows servers of all SSL servers (with valid 
third party certificates) connected to the Internet and population-weighted overall 
SSL adoption. 
Cultural indices: Hofstede’s culture indices.
Data sources:
BSA (Business Software Alliance) (2004): Global Software Piracy Study. At http://www.bsa.org/
globalstudy/ (Article 2)
Ghosh, R.A., Ruediger Glott, Bernhard Krieger, and Gregorio Robles (2002): Free/libre and 
open source software: survey and study. International Institute of Infonomics. At http://
flossproject.org/report/ (Article 2)
David, Paul A., Andrew Waterman, and Seema Arora. (2003): The free/libre/open source soft-
ware survey for 2003): Stanford Institute for Economic Policy Research. At http://www.
stanford.edu/group/floss-us/ (Article 2)
Hofstede, G. ( 1984): Culture’s Consequences, International Differences in Work-Related 
Values, abridged edition. London: Sage. (Article 2)
Hofstede, G. (1997): Cultures and Organizations, Software of the Mind. New York: McGraw-
Hill. (Articles 2&3)
Hofstede, G./ITIM. http://www.geert-hofstede.com/. (Article 2)
Linux Counter Project ( 2007): At http://counter.li.org/ (Article 2)
Netcraft (2005): The Netcraft secure server survey (June). At http://survey.netcraft.com/sur-
veys/analysis/https/2005/Jun/ (Article 3)
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Tuomi, I. (2004): Evolution of the Linux credits file: methodological challenges and reference 
data for open source research. First Monday, 9, no. 6 (June 2004). At http://www.first-
monday.org/issues/issue9_6/tuomi/index.html (Article 3)
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Appendix 2. List of Main 
interview Questions in Article 5.
Do you think that OS strategies can be used against software piracy? 
What OS strategies does your company adopt? 
In your opinion, in what kind of situation would a software company use OS strategies to 
fight piracy? 
Do you think that OS strategies are effective against software piracy?
How do you measure the effectiveness of a strategy against piracy? 
How effective are the OS strategies in reducing the number of piracy?
How effective are the OS strategies in reducing piracy value? 
How effective are the OS strategies against piracy in your view?
What is your company’s main business? Software product or related services?
How does piracy affect (direct/indirect etc.) your company’s software business? 
Please, describe your company’s position in the market. Are you a leader or follower, etc.?
Background details about the interviewee and the firm.
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